
�
�
�
�
�
�

(19,5210(17$/�12,6(�
0$1$*(0(17�352*5$0�

5(3257�
�
�
�
� &RQWUDFW�1R��'$&$������'������
� 'HOLYHU\�2UGHU����
�
�
�
�
�
� 3UHSDUHG�IRU�
�

8�6��$50<�&2536�2)�(1*,1((56�
)RUW�'L[�*DUULVRQ�

�����'HODZDUH�$YHQXH�
)RUW�'L[��1-��������

�
�
�
�
�

3UHSDUHG�E\�
�

2JGHQ�(QYLURQPHQWDO�DQG�(QHUJ\�6HUYLFHV�&R���,QF��
�����6HQWU\�3DUNZD\�:HVW�
$ELQJWRQ�+DOO��6XLWH�����
%OXH�%HOO��3$��������

�
2JGHQ�3URMHFW�1R�������������

�
�
�

-DQXDU\����������



2*'(1� 8�6��$50<��)257�',;�
n n n n n 
 

 
�

(19,5210(17$/�12,6(��

0$1$*(0(17�352*5$0�5(3257�� -DQXDU\����������

� L�

� 7$%/(�2)�&217(176�

� 3DJH�

���� 385326(�$1'�1(('�)25�$&7,21��������������������������������������������������� ����
��������,QWURGXFWLRQ���������������������������������������������������������������������������������� ����
��������3XUSRVH�DQG�1HHG �������������������������������������������������������������������������� ����
��������3URFHVV�DQG�3URFHGXUH��������������������������������������������������������������������� ����

���� ,167$//$7,21�'(6&5,37,21 ��������������������������������������������������������� ����
��������/RFDWLRQ �������������������������������������������������������������������������������������� ����
��������0LVVLRQ ��������������������������������������������������������������������������������������� ����
��������(FRQRPLF�,PSDFW ��������������������������������������������������������������������������� ����
��������1RLVH�$VVHVVPHQW�&ULWHULD ���������������������������������������������������������������� ����
��������)O\LQJ�$FWLYLW\ ������������������������������������������������������������������������������ ����
����������6XEVRQLF�1RLVH ���������������������������������������������������������������������� ����
����������6RXQG�([SRVXUH�/HYHO ������������������������������������������������������������� ����
����������'D\�1LJKW�$YHUDJH�6RXQG�/HYHO������������������������������������������������� ����
����������2QVHW�5DWH�$GMXVWHG�'D\�1LJKW�$YHUDJH�6RXQG�/HYHO ���������������������� ����
����������$PELHQW�1RLVH ����������������������������������������������������������������������� ����
����������$YLDWLRQ ������������������������������������������������������������������������������� ����

��������5DQJH�0HWKRGRORJ\����������������������������������������������������������������������������
����������6PDOO�$UPV�5DQJHV ���������������������������������������������������������������������
������������7\SHV�RI�1RLVH �������������������������������������������������������������������
������������1RLVH�/HYHOV ����������������������������������������������������������������������

����������$UWLOOHU\�5DQJHV �������������������������������������������������������������������������
������������,QGLUHFW�)LUH�:HDSRQV�����������������������������������������������������������
������������7\SHV�RI�1RLVH �������������������������������������������������������������������
������������1RLVH�/HYHOV ����������������������������������������������������������������������

����������5RFNHWV�DQG�0LVVLOHV �������������������������������������������������������������������
������������7\SHV�RI�1RLVH �������������������������������������������������������������������
������������1RLVH�/HYHOV ����������������������������������������������������������������������

���� /$1'�86(�&203$7,%,/,7< ������������������������������������������������������������ ����
��������,QWURGXFWLRQ���������������������������������������������������������������������������������� ����
��������([LVWLQJ�&RQGLWLRQV ������������������������������������������������������������������������ ����
��������/DQG�8VH�&RPSDWLELOLW\�*XLGHOLQHV����������������������������������������������������� ����
����������1RLVH�=RQHV �������������������������������������������������������������������������� ����
����������&OHDU�=RQHV�DQG�$FFLGHQW�3RWHQWLDO�=RQHV ������������������������������������� ����

��������3DUWLFLSDWLRQ�LQ�WKH�3ODQQLQJ�3URFHVV ��������������������������������������������������� ����



2*'(1� 8�6��$50<��)257�',;�
n n n n n 
 

 
�

(19,5210(17$/�12,6(��

0$1$*(0(17�352*5$0�5(3257�� -DQXDU\����������

� LL�

���� /$1'�86(�$1$/<6,6 ��������������������������������������������������������������������� ����
��������,QWURGXFWLRQ���������������������������������������������������������������������������������� ����
��������([LVWLQJ�/DQG�8VH�������������������������������������������������������������������������� ����
��������&XUUHQW�=RQLQJ ����������������������������������������������������������������������������� ����
��������)XWXUH�/DQG�8VH�DQG�=RQLQJ������������������������������������������������������������� ����
��������,QFRPSDWLEOH�/DQG�8VHV������������������������������������������������������������������� ����
����������1RLVH�=RQHV �������������������������������������������������������������������������� ����
����������&OHDU�=RQHV�DQG�$FFLGHQW�3RWHQWLDO�=RQHV �����������������������������������������
����������3ODQQLQJ�&RQVLGHUDWLRQV ���������������������������������������������������������������
����������5HFRPPHQGDWLRQV �����������������������������������������������������������������������

���� 0,7,*$7,21�0($685(6����������������������������������������������������������������� ����
��������,QWURGXFWLRQ���������������������������������������������������������������������������������� ����
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2JGHQ�(QYLURQPHQWDO� DQG�(QHUJ\�6HUYLFHV�&R��� ,QF�� �2JGHQ��ZDV�UHWDLQHG�E\� WKH�8�6��$UP\�

&RUSV�RI�(QJLQHHUV��86$&(��WR�SHUIRUP�DQ�,QVWDOODWLRQ�&RPSDWLEOH�8VH�=RQH��,&8=��VWXG\�IRU�

WKH�)RUW�'L[�*DUULVRQ�ORFDWHG�DW�)RUW�'L[��1HZ�-HUVH\��)LJXUH��������7KLV�ZRUN�ZDV�FRQGXFWHG�

XQGHU� &RQWUDFW� '$&$���'���������� 'HOLYHU\� 2UGHU� 1XPEHU� ���� 3URMHFW� 1XPEHU�

(0��������3��

�

7KH�'LUHFWRUDWH�RI�3XEOLF�:RUNV�DW�)RUW�'L[��1HZ�-HUVH\��KDV�LGHQWLILHG�WKH�QHHG�WR�XSGDWH�WKH�

0D\������)RUW�'L[�,&8=�VWXG\��GXH� WR�FKDQJHV�LQ�)RUW�'L[ V�PLVVLRQ�DQG�DV�UHTXLUHG�E\�WKH�

1DWLRQDO� (QYLURQPHQWDO� 3URWHFWLRQ� $FW� �1(3$�� UHTXLUHPHQWV�� � &KDQJHV� LQ� WKH� QXPEHU� RI�

SHUVRQQHO�VWDWLRQ�RQ�WKH�EDVH�DQG�FKDQJHV�WR�WKH�W\SH�RI�WUDLQLQJ�EHLQJ�FRQGXFWHG�EHFDXVH�RI�WKH�

FXUUHQW� WUHQG� LQ�'HSDUWPHQW� RI�'HIHQVH� UHGXFWLRQV� QHFHVVLWDWHG� DQ� XSGDWH� WR� WKH� ,&8=� VWXG\���

7KH� ,&8=� VWXG\� KDV� EHHQ� UHQDPHG� E\� WKH� $UP\� XQGHU� $5� ������� 6HFWLRQ� ��� DV� WKH�

(QYLURQPHQWDO�1RLVH�0DQDJHPHQW�3URJUDP��

�

���� 3XUSRVH�DQG�1HHG�
�

7KH�SXUSRVH�RI�WKLV�(QYLURQPHQWDO�1RLVH�0DQDJHPHQW�3URJUDP��(103��LV�WR�DVVHVV�WKH�LPSDFW�

RI� QRLVH� WKDW�PD\� EH� SURGXFHG� E\�8QLWHG� 6WDWHV�$UP\� �8�6��$UP\�� DFWLYLWLHV� DVVRFLDWHG�ZLWK�

FXUUHQW�PLVVLRQV�� WR� LGHQWLI\� QRLVH� LQFRPSDWLEOH� XVH� ]RQHV�ZLWKLQ� RU� VXUURXQGLQJ� WKH�)RUW�'L[�

*DUULVRQ��)RUW�'L[���DQG�WR�SUHVHQW�UHFRPPHQGDWLRQV�WR�WKH�LQVWDOODWLRQ�&RPPDQGHU�WR�PLWLJDWH�

XQDFFHSWDEOH�QRLVH� OHYHOV�RQ� LQVWDOODWLRQ�QRLVH�VHQVLWLYH� DUHDV�ZKLOH�SURWHFWLQJ� WKH� LQVWDOODWLRQ V�

PLVVLRQV���7KLV�SURJUDP�LV�DOVR�GHVLJQHG�WR�SURYLGH�LQIRUPDWLRQ�WR�VXUURXQGLQJ�FRPPXQLWLHV�WR�

KHOS�SUHYHQW� WKH�GHJUDGDWLRQ�RI�PLVVLRQ�FDSDELOLW\�GXH� WR�HQFURDFKPHQW�E\�QRLVH�VHQVLWLYH� ODQG�

XVHV�� � 7KH�(103� UHTXLUHV� WKDW� (103�5HSRUW� EH� XSGDWHG�ZKHQ� VLJQLILFDQW� FKDQJHV� RFFXU� LQ�

QRLVH�VRXUFHV�RU�LQ�LQWHUYDOV�RI�QR�PRUH�WKDQ���\HDUV��

�
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7KLV�VWXG\�LV�DQ�XSGDWH�RI�WKH�0D\������)RUW�'L[�,QVWDOODWLRQ�&RPSDWLEOH�8VH�=RQH�VWXG\���7KLV�

XSGDWH�SUHVHQWV�DQG�GRFXPHQWV�FKDQJHV�WR�WKH�QRLVH�HQYLURQPHQW�RQ�WKH�LQVWDOODWLRQ�IRU�WKH�SHULRG�

�����WR��������,W�UHDIILUPV�WKH�8�6��$UP\�SROLF\�RI�SURWHFWLQJ�WKH�SXEOLF�KHDOWK�DQG�ZHOIDUH�RI�

ERWK�WKH�8�6��$UP\�FRPPXQLW\�DQG�WKH�SXEOLF�ZLWKLQ��DGMDFHQW�WR��DQG�VXUURXQGLQJ�8�6��$UP\�

LQVWDOODWLRQV�IURP�QRLVH�DVVRFLDWHG�ZLWK�PLOLWDU\�RSHUDWLRQV���7KH�UHSRUW�SUHVHQWV�FKDQJHV�LQ�UDQJH�

RSHUDWLRQV� VLQFH� WKH� ODVW� VWXG\�� � ,Q� DGGLWLRQ�� LW� SURYLGHV� FXUUHQW� QRLVH� FRQWRXUV� IRU� IOLJKW� DQG�

DUWLOOHU\�DFWLYLWLHV�DQG�FRPSDWLEOH�XVH�JXLGHOLQHV�IRU�ODQG�DUHDV�VXUURXQGLQJ�WKH�UHVHUYDWLRQ���,W�LV�

KRSHG� WKDW� WKLV� LQIRUPDWLRQ� ZLOO� DVVLVW� WKH� ORFDO� FRPPXQLWLHV� DQG� VHUYH� DV� D� WRRO� IRU� IXWXUH�

SODQQLQJ�DQG�]RQLQJ�DFWLYLWLHV��

�

7KH�(103�QRW�RQO\�ORRNV�DW�FXUUHQW�DFWLYLWLHV�RQ�WKH�LQVWDOODWLRQ��EXW�DOVR�FRQVLGHUV�WKH�LPSDFWV�

RI� IXWXUH� ZHDSRQV� DQG� PLVVLRQV�� � 7KLV� SURJUDP� LV� GHVLJQHG� WR� WDNH� LQWR� FRQVLGHUDWLRQ� ERWK�

H[LVWLQJ�DQG�SURMHFWHG�FRQGLWLRQV�DQG�WKH�SRVVLELOLW\�RI�IXWXUH�LPSDFWV�RQ�WKH�LQVWDOODWLRQ�UHVXOWLQJ�

IURP� HQFURDFKPHQW� E\� VXUURXQGLQJ� FRPPXQLWLHV�� � 7KH� (103� SURFHVV� DWWHPSWV� WR� WDNH�

LPPHGLDWH�VWHSV�WR�SUHYHQW�WKHVH�ODQG�FRPSDWLELOLW\�FRQIOLFWV�IURP�RFFXUULQJ�RU�DW�OHDVW�PLQLPL]H�

WKHLU� LPSDFWV�� � 7KLV� SURJUDP� LV� WKHUHIRUH� GHVLJQHG� WR� EH� SUHYHQWLYH� UDWKHU� WKDQ� UHDFWLYH�� D�

SODQQLQJ�WRRO�WKDW�VKRXOG�EH�XSGDWHG�RQ�D�UHJXODU�EDVLV��$SSHQGL[�$���

�

7KH� (103� XVHV� WKH� ODWHVW� WHFKQRORJ\� WR� GHILQH� QRLVH� OHYHOV� LQ� DUHDV� QHDU� 8�6�� $UP\�

LQVWDOODWLRQV��LQ�DGGLWLRQ�WR�WKH�FROOHFWLRQ�RI�UHDO�WLPH�GDWD�IURP�ORFDWLRQV�DURXQG�WKH�LQVWDOODWLRQ��

$Q� DQDO\VLV� RI� )RUW� 'L[ V� UDQJH� RSHUDWLRQV� DQG� RWKHU� WUDLQLQJ� DUHDV� ZDV� SHUIRUPHG�� ZKLFK�

LQFOXGHG� WKH� FROOHFWLRQ�RI� WKH� QRLVH� GDWD� IRU� WKH� IROORZLQJ� W\SHV�RI� WUDLQLQJ�DFWLYLWLHV�� DLUFUDIW��

DUWLOOHU\�� VPDOO� ERUH� ILULQJ�� ZKLFK� LQFOXGHV� SLVWROV�� ULIOHV�� HWF��� DQG� FRQYR\� DFWLYLWLHV�� � 7KLV�

LQIRUPDWLRQ� ZDV� XVHG� WR� GHYHORS� WKH� QRLVH� FRQWRXUV� FRQWDLQHG� LQ� WKLV� VWXG\�� 'HSDUWPHQW� RI�

'HIHQVH��'2'��PHWKRGRORJLHV��05B10$3�DQG�0LFUR%12,6(��ZHUH�XVHG�WR�GHILQH�WKH�QRLVH�

]RQHV�IRU�)RUW�'L[��05B10$3�LV�D�FRPSXWHU�PRGHO�WKDW�ZDV�XVHG�WR�JHQHUDWH�QRLVH�FRQWRXUV�

IURP�DLUFUDIW�DFWLYLWLHV��DQG�0LFUR%12,6(�ZDV�XVHG�WR�JHQHUDWH�QRLVH�FRQWRXUV�IURP�WKH�DUWLOOHU\�

DQG�GHPROLWLRQ� ILULQJ� �$SSHQGL[�%��� �7KH�SURJUDP�0LFUR%12,6(�ZDV�GHYHORSHG�E\� WKH�8�6��

$UP\�&RQVWUXFWLRQ�(QJLQHHULQJ�5HVHDUFK�/DERUDWRU\���7KH�05B10$3�ZDV�GHYHORSHG�E\�:\OH�
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/DERUDWRULHV���7KH�GDWDEDVHV�XVHG�LQ�ERWK�0LFUR%12,6(�DQG�05B10$3�ZHUH�GHYHORSHG�XVLQJ�

QRLVH� OHYHOV� IURP� DFWXDO� QRLVH� HYHQWV�� � 1RLVH� JHQHUDWHG� IURP� VPDOO�ERUH� ILULQJ� DQG� FRQYR\�

DFWLYLWLHV�ZDV�FROOHFWHG�LQ�WKH�ILHOG�DQG�HYDOXDWHG�WR�GHWHUPLQH�HPSLULFDO�DWWHQXDWLRQ�FRHIILFLHQWV�

IRU�WKH�QRLVH�SURSDJDWLRQ��

�

���� 3URFHVV�DQG�3URFHGXUH�
�

3UHSDUDWLRQ� DQG� SUHVHQWDWLRQ� RI� WKH� )RUW� 'L[� (103� LV� SDUW� RI� WKH� FRQWLQXLQJ� 8�6�� $UP\�

SDUWLFLSDWLRQ� LQ� WKH� ORFDO�SODQQLQJ�SURFHVV�� � ,W� LV�UHFRJQL]HG� WKDW��DV� ORFDO�FRPPXQLWLHV�SUHSDUH�

ODQG�XVH�SODQV�DQG�]RQLQJ�RUGLQDQFHV��WKH�8�6��$UP\�KDV�WKH�UHVSRQVLELOLW\�WR�SURYLGH�LQSXWV�RQ�

WKHLU� DFWLYLWLHV� UHODWLQJ� WR� WKH� FRPPXQLW\�� � 7KLV� VWXG\� LV� SUHVHQWHG� LQ� WKH� VSLULW� RI� PXWXDO�

FRRSHUDWLRQ�DQG�DVVLVWDQFH�E\�)RUW�'L[�WR�DLG�LQ�WKDW�SODQQLQJ�SURFHVV��

�

'DWD�FROOHFWLRQ�IRU�UDQJH�RSHUDWLRQV�KDV�EHHQ�RQJRLQJ�VLQFH�-XO\��������3RWHQWLDO�H[LVWLQJ�QRLVH�

VRXUFHV�RQVLWH��RU�WKRVH�VRXUFHV�VXVSHFWHG�WR�EH�IXWXUH�QRLVH�FRQWULEXWRUV��ZHUH�FDWDORJHG�LQWR�D�

PDVWHU�OLVW�RI�WHVW�FDQGLGDWH�DUHDV���7KLV�OLVW�ZDV�WKHQ�YHULILHG�ZLWK�)RUW�'L[�SHUVRQQHO�WR�HQVXUH�

WKDW� LW� UHIOHFWV� D� UHDVRQDEOH� VDPSOLQJ�RI� WKH� QRLVH� HQYLURQPHQW� DW� WKH�SRVW�� � ,Q� DGGLWLRQ�� DUHDV�

IURP�SUHYLRXV�(103�ZRUN�ZHUH�LQFRUSRUDWHG�LQ�WKLV�VWXG\��1RLVH�FRQWRXUV�DQG�(103�PDSV�LQ�

WKLV�VWXG\�DUH�EDVHG�RQ�FXUUHQW�PLVVLRQ�SODQV��
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���� ,167$//$7,21�'(6&5,37,21�
�

���� /RFDWLRQ�
�

)RUW�'L[�LV�ORFDWHG�DSSUR[LPDWHO\�LQ�WKH�FHQWHU�RI�1HZ�-HUVH\�����PLOHV�VRXWKZHVW�RI�1HZ�<RUN��

1<�����PLOHV�VRXWKHDVW�RI�7UHQWRQ��1-��DQG����PLOHV�QRUWKHDVW�RI�3KLODGHOSKLD��3$���)RUW�'L[�

H[WHQGV�DFURVV�WKH�FRXQW\�OLQH�WKDW�VHSDUDWHV�%XUOLQJWRQ�&RXQW\�IURP�2FHDQ�&RXQW\���/DQG�XVHV�

DGMDFHQW�WR�)RUW�'L[�LQFOXGH�0F*XLUH�$LU�)RUFH�%DVH��$)%���/DNHKXUVW�1DYDO�$LU�(QJLQHHULQJ�

&HQWHU��1$(&���/HEDQRQ�6WDWH�)RUHVW��6SULQJILHOG�7RZQVKLS��:ULJKWVWRZQ�%RURXJK��3HPEHUWRQ�

%RURXJK�� DQG� 3HPEHUWRQ� 7RZQVKLS� �DOO� ORFDWHG� ZLWKLQ� %XUOLQJWRQ� &RXQW\��� DQG� 3OXPVWHG�

7RZQVKLS�� -DFNVRQ� 7RZQVKLS�� DQG� 0DQFKHVWHU� 7RZQVKLS� �DOO� ORFDWHG� ZLWKLQ� 2FHDQ� &RXQW\��

�)LJXUH�������

�

���� 0LVVLRQ�
�

)RUW�'L[� LV� D�8�6��$UP\�5HVHUYH�&RPPDQG� �86$5&�� WUDLQLQJ��PRELOL]DWLRQ�DQG�GHSOR\PHQW�

FHQWHU���,WV�SULPDU\�PLVVLRQ�LV�WR�SURYLGH�WUDLQLQJ�VXSSRUW�WR�DFWLYH�DQG�UHVHUYH�FRPSRQHQW�XQLWV�

RI� DOO� VHUYLFHV� DQG� OLFHQVHG� QRQ�'HSDUWPHQW� RI�'HIHQVH� �'R'�� DFWLYLWLHV�� � ,W� DOVR� VHUYHV� DV� D�

PDMRU� SRZHU� SURMHFWLRQ� SODWIRUP� ZLWK� WKH� PLVVLRQ� RI� UHFHLYLQJ�� WUDLQLQJ�� HTXLSSLQJ�� DQG�

GHSOR\LQJ� PLOLWDU\� IRUFHV�� � $V� WKH� ODUJHVW� 8�6�� $UP\� LQVWDOODWLRQ� LQ� WKH� 1HZ� <RUN�

0HWURSROLWDQ�'HODZDUH� 9DOOH\� $UHD�� )RUW� 'L[� IXQFWLRQV� DV� D� VXSSRUW� EDVH� IRU� FRQWLQJHQF\�

RSHUDWLRQV���)RUW�'L[�DOVR�SURYLGHV�LQWUD�DUHD�VHUYLFH�VXSSRUW�DQG�VHUYLFHV�WR�RII�SRVW�DFWLYH�DQG�

UHVHUYH�FRPSRQHQW�XQLWV��DFWLYLWLHV�DQG�LQGLYLGXDOV���

�

���� (FRQRPLF�,PSDFW�
�

/DQG� XVHV� LQ� WKH� DUHD� VXUURXQGLQJ� )RUW� 'L[� FRQVLVW� RI� UHVLGHQWLDO� KRXVLQJ�� OLJKW� LQGXVWU\��

FRPPHUFLDO�EXVLQHVV��DQG�DJULFXOWXUDO�ODQGV���7KH�DUHD�KDV�VHHQ�FRQWLQXRXV�JURZWK�LQ�EXVLQHVV��

XUEDQ�� DQG� VXEXUEDQ� GHYHORSPHQW�� � 6LJQLILFDQW� VHFWRUV� ZLWKLQ� WKH� DUHD V� HFRQRP\� LQFOXGH�

VHUYLFHV��WUDGH�DQG�PDQXIDFWXULQJ��VWDWH�DQG�ORFDO�JRYHUQPHQW��PLOLWDU\��DQG�DJULFXOWXUH���)RUW��
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)LJXUH�����
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'L[� LV� VHUYHG� E\� 3KLODGHOSKLD� ,QWHUQDWLRQDO� $LUSRUW�� 1HZDUN� ,QWHUQDWLRQDO� $LUSRUW�� VHYHUDO�

PXQLFLSDO�DLUSRUWV��,QWHUVWDWH������WKH�1HZ�-HUVH\�7XUQSLNH��DQG�8QLWHG�6WDWHV�+LJKZD\������

�

7KH������&HQVXV�PHDVXUHG�%XUOLQJWRQ�&RXQW\ V�SRSXODWLRQ�DW�����������$GMDFHQW�2FHDQ�&RXQW\�

UHSRUWHG�D�SRSXODWLRQ�RI�����������,Q�������WKH�SRSXODWLRQV�IRU�%XUOLQJWRQ�DQG�2FHDQ�&RXQWLHV�

KDG�LQFUHDVHG�WR���������DQG����������UHVSHFWLYHO\���&HQVXV�LQIRUPDWLRQ�IRU������LQGLFDWHG�WKDW�

WKH� SRSXODWLRQV� IRU� WKH� WZR� FRXQWLHV� DUH� DSSUR[LPDWHO\� �������� DQG� ��������� UHVSHFWLYHO\��

3RSXODWLRQ�ILJXUHV�IRU� LQGLYLGXDO� WRZQVKLSV�DQG�FRPPXQLWLHV�LQ�WKH�VWXG\�DUHD�DUH�SUHVHQWHG�LQ�

7DEOH������

�

� 7DEOH�������7RZQVKLS�DQG�&RPPXQLW\�3RSXODWLRQV�

�

$IIHFWHG�-XULVGLFWLRQ� 3RSXODWLRQ�

%XUOLQJWRQ�&RXQW\� �

� 6SULQJILHOG�7RZQVKLS�� ������

� :ULJKWVWRZQ�%RURXJK� ������

� 3HPEHUWRQ�%RURXJK� ������

� 3HPEHUWRQ�7RZQVKLS� �������

� 1HZ�+DQRYHU�7RZQVKLS� ������

2FHDQ�&RXQW\� �

� 3OXPVWHG�7RZQVKLS� ������

� -DFNVRQ�7RZQVKLS� �������

0DQFKHVWHU 7RZQVKLS ������

6RXUFH��8QLWHG�6WDWHV�'HSDUWPHQW�RI�&RPPHUFH��%XUHDX�RI�WKH�&HQVXV��������&HQVXV�RI�
3RSXODWLRQ�DQG�+RXVLQJ�

�

0F*XLUH�$)%��/DNHKXUVW�1$(&��DQG�)RUW�'L[�DUH� WKH�PDMRU�PLOLWDU\� LQVWDOODWLRQV�LQ�WKH�DUHD�

DQG�SOD\�D�SURPLQHQW�UROH�LQ�WKH�UHJLRQDO�HFRQRP\��)RUW�'L[ V�HFRQRPLF�LPSDFW�UHJLRQ��(,5��LV�

WKH�JHRJUDSKLF�DUHD�VXEMHFW�WR�VLJQLILFDQW�EDVH�JHQHUDWHG�HFRQRPLF�LPSDFWV�DQG�LV�GHILQHG�DV�WKH�

DUHD�ZLWKLQ�D����PLOH�UDGLXV�RI�WKH�EDVH���7KH�PLOLWDU\�DQG�FLYLOLDQ�SHUVRQQHO�DVVLJQHG�WR�WKHVH�

LQVWDOODWLRQV� KDYH� D� VLJQLILFDQW� LPSDFW� RQ� WKH� VXUURXQGLQJ� FRPPXQLWLHV� GXH� WR� D� ODUJH� IHGHUDO�

SD\UROO�DQG�D�KLJK�YROXPH�RI�ORFDO�SXUFKDVHV��

�
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7KH�EDVH�HPSOR\V�DSSUR[LPDWHO\�������SHUPDQHQW�SDUW�DFWLYH�GXW\�PLOLWDU\�SHUVRQQHO��DV�ZHOO�DV�

������5HVHUYH� DQG�1DWLRQDO�*XDUG� SHUVRQQHO�� � ,Q� DGGLWLRQ�� )RUW�'L[� HPSOR\V� ������ IXOO�WLPH�

DSSURSULDWHG� DQG� QRQ�DSSURSULDWHG� IXQGHG� FLYLOLDQ� SHUVRQQHO�� ZKLFK� LQFOXGHV� WHQDQW�

RUJDQL]DWLRQV��$SSUR[LPDWHO\��������PLOLWDU\�UHWLUHHV�IURP�WKH�'HODZDUH�9DOOH\�DUHD�DOVR�XWLOL]H�

EDVH� VHUYLFHV�� )RUW�'L[� SURYLGHV� WUDLQLQJ� VHUYLFHV� WR� DSSUR[LPDWHO\� ������� RII�SRVW� SHUVRQQHO�

ZLWKLQ�D����PLOH�UDGLXV��ZKLFK�LQFOXGHV�DOO�PLOLWDU\�VHUYLFHV����)RUW�'L[�DOVR�SURYLGHV�UHVLGHQWLDO�

KRXVLQJ�WR�PLOLWDU\�SHUVRQQHO�DQG�WKHLU�IDPLOLHV��ZKLFK�LQFOXGHV�DSSUR[LPDWHO\�������SHRSOH���,Q�

DGGLWLRQ�WR�GLUHFW�SDUWLFLSDWLRQ�LQ�WKH�ORFDO�HFRQRP\��)RUW�'L[�SHUVRQQHO�VXSSRUW�VXFK�FRPPXQLW\�

DFWLYLWLHV�DV�VFRXWV��FKXUFK�DFWLYLWLHV��VSRUWV��DQG�FKDULW\�IXQG�UDLVLQJ��

�

7KH� WRWDO� JURVV� SD\UROO� GLVWULEXWHG� WR� HPSOR\HHV� DW� )RUW� 'L[� LQ� ILVFDO� \HDU� �)<�� ����� ZDV�

DSSUR[LPDWHO\��������PLOOLRQ��2I�WKLV�DPRXQW��������PLOOLRQ�LQ�DSSURSULDWHG�IXQGV�ZDV�SDLG�WR�

FLYLOLDQ� HPSOR\HHV�� 7RWDO� QRQ�DSSURSULDWHG� IXQGV� GLVEXUVHG� WR� FRQWUDFW� FLYLOLDQV� DQG� SULYDWH�

EXVLQHVV� ZHUH� DSSUR[LPDWHO\� ������ PLOOLRQ�� � 0LOLWDU\� SHUVRQQHO� UHFHLYHG� DSSURSULDWHG� IXQGV�

WRWDOLQJ�������PLOOLRQ��

�

���� 1RLVH�$VVHVVPHQW�&ULWHULD�
�

$FFRUGLQJ� WR� $5� ������� WKH� REMHFWLYHV� RI� QRLVH� DEDWHPHQW� DUH� WR� DVVHVV� WKH� HQYLURQPHQWDO�

LPSDFWV�IURP�QRLVH�SURGXFHG�E\�PLOLWDU\�DFWLYLWLHV�DQG�PLWLJDWH�KDUPIXO�RU�REMHFWLRQDEOH�HIIHFWV�

WR� WKH�PD[LPXP�H[WHQW�SRVVLEOH�� WR�FRPSO\�ZLWK�DSSOLFDEOH�)HGHUDO��VWDWH�� LQWHUVWDWH��DQG� ORFDO�

VWDQGDUGV�SHUWDLQLQJ� WR�QRLVH� FRQVLVWHQW�ZLWK�PLOLWDU\� UHTXLUHPHQWV�� WR�DFKLHYH�QRLVH�DEDWHPHQW�

WKURXJK� WKH� DSSOLFDWLRQ�RI� HQJLQHHULQJ�QRLVH� FRQWURO�PHDVXUHV��PRGHUQ� ODQG�XVH�SODQQLQJ�� DQG�

SURFXUHPHQW� RI� ORZ�QRLVH� HPLVVLRQ� SURGXFWV�� DQG� WR� LQFRUSRUDWH� QRLVH� FRQWURO� SURYLVLRQV� DV�

QHFHVVDU\���$V�SDUW�RI�WKH�1RLVH�$VVHVVPHQW�&ULWHULD��WKUHH�QRLVH�]RQHV�KDYH�EHHQ�GHYHORSHG�E\�

WKH�$UP\�WR�FDWHJRUL]H�WKH�OHYHOV�RI�QRLVH�SURGXFHG�E\�D�FHUWDLQ�DFWLYLW\���7KHVH�QRLVH�]RQHV�ZLOO�

EH� XVHG� WR� LGHQWLI\� SRWHQWLDO� FRQIOLFWV� ZLWK� H[LVWLQJ� ODQG� XVHV�� � 7KH� WKUHH� QRLVH� ]RQHV� DUH�

SUHVHQWHG�LQ�7DEOH������

�

�
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7DEOH�������1RLVH�/LPLWV�
�

1RLVH�=RQH�
3RSXODWLRQ�
+LJKO\�
$QQR\HG�

7UDQVSRUWDWLRQ�
$'1/�

,PSXOVLYH�
&'1/�

6PDOO�$UPV�
$'1/�

=RQH�,� ����� ����G%$� ����G%&� ����G%3�

=RQH�,,� �������� ������G%$� ������G%&� �������G%3�

=RQH�,,,� !���� !���G%$� !���G%&� !����G%3�

1RWHV��
G%$���GHFLEHOV��$�ZHLJKWHG�
G%&���GHFLEHOV��&�ZHLJKWHG�
G%3���GHFLEHOV��XQZHLJKWHG   

 

$FFHSWDEOH� QRLVH�VHQVLWLYH� ODQG� XVHV� VXFK� DV� KRXVLQJ�� VFKRROV�� DQG� PHGLFDO� IDFLOLWLHV� DUH�

FRPSDWLEOH� ZLWK� WKH� QRLVH� HQYLURQPHQW� LQ� =RQH� ,�� QRUPDOO\� FRPSDWLEOH� LQ� =RQH� ,,�� DQG�

LQFRPSDWLEOH�LQ�=RQH�,,,��

�

���� )O\LQJ�$FWLYLW\�
�

7ZR�GLVWLQFW�W\SHV�RI�QRLVH�PD\�UHVXOW�IURP�DLUFUDIW�RSHUDWLRQV���:KHQ�DLUFUDIW�IO\�VORZHU�WKDQ�WKH�

VSHHG� RI� VRXQG�� RU� VXEVRQLFDOO\�� QRLVH� LV� SURGXFHG� E\� WKH� DLUFUDIW V� HQJLQH� DQG� E\� HIIHFWV� RI�

DLUFUDIW�PRYHPHQW�WKURXJK�DLU��DLUIUDPH��URWRUV��SURSHOOHUV����:KHQ�DQ�DLUFUDIW�IOLHV�IDVWHU�WKDQ�

WKH�VSHHG�RI�VRXQG��D�VKDUSO\�GHILQHG�VKRFN�IURQW�LV�FUHDWHG��SURGXFLQJ�D�GLVWLQFW�FKDUDFWHULVWLF�

FDOOHG�RYHUSUHVVXUH�� WKH�SK\VLFDO� FDXVH�RI� D� VRQLF�ERRP�� �+HOLFRSWHUV�� WZLQ�HQJLQH�SURSV��DQG�

&����V� DUH� WKH� RQO\� DLUFUDIW� IORZQ� DW� )RUW� 'L[�� DQG� WKHVH� DLUFUDIW� GR� QRW� DFKLHYH� VXSHUVRQLF�

VSHHGV��RQO\�VXEVRQLF�DLUFUDIW�QRLVH�LV�DGGUHVVHG�LQ�WKLV�GRFXPHQW��

�
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������ 6XEVRQLF�1RLVH�
�

7KH� SK\VLFDO� FKDUDFWHULVWLFV� RI� QRLVH�� RU� VRXQG�� LQFOXGH� LWV� LQWHQVLW\�� IUHTXHQF\�� DQG�GXUDWLRQ���

6RXQG� LV� FUHDWHG� E\� DFRXVWLF� HQHUJ\�� ZKLFK� SURGXFHV� SUHVVXUH� ZDYHV� WKDW� WUDYHO� WKURXJK� D�

PHGLXP�VXFK�DV�DLU�RU�ZDWHU�DQG�DUH�VHQVHG�E\�WKH�HDUGUXP���7KLV�PD\�EH�OLNHQHG�WR�ULSSOHV�LQ�

ZDWHU�WKDW�ZRXOG�EH�SURGXFHG�ZKHQ�D�VWRQH�LV�GURSSHG�LQWR�LW���$V�DFRXVWLF�HQHUJ\�LQFUHDVHV��WKH�

LQWHQVLW\� RU� KHLJKW� RI� WKHVH� SUHVVXUH� ZDYHV� LQFUHDVHV�� DQG� WKH� HDU� VHQVHV� ORXGHU� QRLVH�� � 7KH�

KXPDQ�HDU� LV�FDSDEOH�RI� UHVSRQGLQJ� WR�DQ�HQRUPRXV�UDQJH�RI�VRXQG�OHYHOV�� IURP�WKDW�RI�D�VRIW�

ZKLVSHU� WR� D� URFNHW� HQJLQH�� � ,Q� JHQHULF� WHUPV�� LI� WKH� IDLQWHVW� VRXQG� OHYHO� ZH� FDQ� UHFRJQL]H�

�WKUHVKROG�RI�KHDULQJ��ZHUH�DVVLJQHG�D�YDOXH�RI�RQH��RQ�WKH�VDPH�VFDOH��WKH�KLJKHVW�OHYHO�ZH�DUH�

FDSDEOH�RI�KHDULQJ��WKUHVKROG�RI�SDLQ��ZRXOG�EH�DVVLJQHG�D�YDOXH�RI����PLOOLRQ�� �7R�PDNH� WKLV�

ODUJH�UDQJH�RI�YDOXHV�PRUH�PHDQLQJIXO��DQ�DGDSWDWLRQ�RI�D�ORJDULWKPLF�PDWKHPDWLFDO�VFDOH�LV�XVHG�

�L�H���WKH�GHFLEHO�>G%@�VFDOH���2Q�WKH�G%�VFDOH��WKH�UDQJH�RI�KXPDQ�KHDULQJ�LV�UHSUHVHQWHG�DW�WKH�

ORZHVW� DXGLEOH� OHYHO�E\����G%�DQG� WKH�PD[LPXP� OHYHO��RU� WKUHVKROG�RI�SDLQ�� DW� DSSUR[LPDWHO\�

����G%��

�

/RZ� IUHTXHQF\� VRXQGV� DUH� KHDUG� DV� UXPEOHV� � DQG� KLJK� IUHTXHQF\� VRXQGV� DUH� KHDUG� DV�

VFUHHFKHV� ��6RXQG�PHDVXUHPHQW�LV�IXUWKHU�UHILQHG�E\� ZHLJKWLQJ� ��7KH�QRUPDO�KXPDQ�HDU�FDQ�

GHWHFW� VRXQGV� WKDW� UDQJH� LQ� IUHTXHQF\� IURP� DERXW� ��� F\FOHV� SHU� VHFRQG� �+]�� WR� ������� +]���

+RZHYHU��DOO�VRXQGV�WKURXJKRXW�WKLV�UDQJH�DUH�QRW�KHDUG�HTXDOO\�ZHOO���7KHUHIRUH��VRPH�VRXQG�

PHWHUV�DUH�FDOLEUDWHG�WR�HPSKDVL]H�IUHTXHQFLHV�LQ�WKH��������WR�������+]�UDQJH���7KH�KXPDQ�HDU�

LV�PRVW� VHQVLWLYH� WR� IUHTXHQFLHV� LQ� WKLV� UDQJH��DQG�VRXQGV�PHDVXUHG�ZLWK� WKHVH� LQVWUXPHQWV�DUH�

WHUPHG� $�ZHLJKWHG� ��7KH�GXUDWLRQ�RI�D�QRLVH�HYHQW�DQG�WKH�QXPEHU�RI�WLPHV�QRLVH�HYHQWV�RFFXU�

DUH�DOVR�LPSRUWDQW�FRQVLGHUDWLRQV�LQ�DVVHVVLQJ�QRLVH�LPSDFWV���

�

6RXQG� LV�PHDVXUHG�ZLWK� LQVWUXPHQWV� WKDW� UHFRUG� LQVWDQWDQHRXV� VRXQG� OHYHOV� LQ�G%�� �:LWK� WKHVH�

PHDVXUHPHQWV�� VRXQG� OHYHOV� IRU� LQGLYLGXDO� QRLVH� HYHQWV� DQG� DYHUDJH� VRXQG� OHYHOV�� LQ�G%��RYHU�

H[WHQGHG�SHULRGV�RI�KRXUV��GD\V��PRQWKV��RU�\HDUV�FDQ�EH�FDOFXODWHG��H�J���WKH�'DLO\�'D\�1LJKW�

$YHUDJH�6RXQG�/HYHO�>'1/@�LQ�G%���
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������ 6RXQG�([SRVXUH�/HYHO�
�

7KH� VRXQG� H[SRVXUH� OHYHO� �6(/��PHDVXUHPHQW� SURYLGHV� D� PHDQV� RI� GHVFULELQJ� D� VLQJOH� QRLVH�

HYHQW�VXFK�DV�DQ�DLUFUDIW�RYHUIOLJKW�FRPSULVLQJ�D�SHULRG�RI�WLPH�ZKHQ�DQ�DLUFUDIW�LV�DSSURDFKLQJ�

DQG� QRLVH� OHYHOV� DUH� LQFUHDVLQJ�� DQ� LQVWDQW� ZKHQ� WKH� DLUFUDIW� LV� GLUHFWO\� RYHUKHDG� DQG� WKH�

PD[LPXP�QRLVH�OHYHO�LV�H[SHULHQFHG��DQG�WKH�SHULRG�RI�WLPH�ZKHQ�WKH�DLUFUDIW�PRYHV�DZD\�IURP�

WKH�UHFHSWRU�UHVXOWLQJ� LQ�GHFUHDVHG�QRLVH� OHYHOV���6(/�LV�D�PHDVXUH�RI�WKH�SK\VLFDO�HQHUJ\�RI�D�

QRLVH� HYHQW�� ZKLFK� WDNHV� LQWR� DFFRXQW� ERWK� LQWHQVLW\� �ORXGQHVV�� DQG� GXUDWLRQ�� � $SSHQGL[� %�

SURYLGHV�D�EULHI�FRPSDULVRQ�RI�$�ZHLJKWHG��6(/�YDOXHV�IRU�PLOLWDU\�DLUFUDIW�RSHUDWLQJ�DW�YDULRXV�

DOWLWXGHV�DQG�SRZHU�VHWWLQJV��

�

������ 'D\�1LJKW�$YHUDJH�6RXQG�/HYHO�
�

7KH�GD\�QLJKW�DYHUDJH�VRXQG� OHYHO� �'1/�� LV� WKH�HQHUJ\�DYHUDJHG�VRXQG�OHYHO�PHDVXUHG�RYHU�D�

���KRXU�SHULRG��ZLWK�D����G%�SHQDOW\�DVVLJQHG�WR�QRLVH�HYHQWV�RFFXUULQJ�EHWZHHQ�������S�P��DQG�

�����D�P�� �7KH����G%�SHQDOW\� LV� LQWHQGHG�WR�FRPSHQVDWH�IRU�JHQHUDOO\�ORZHU�EDFNJURXQG�QRLVH�

OHYHOV� DQG� LQFUHDVHG� DQQR\DQFH� DVVRFLDWHG� ZLWK� QRLVH� HYHQWV� RFFXUULQJ� EHWZHHQ� WKH� KRXUV� RI�

������S�P��DQG������D�P���'1/�YDOXHV�DUH�REWDLQHG�E\�VXPPDWLRQ�DQG�DYHUDJLQJ�RI�6(/�YDOXHV�

IRU�D�JLYHQ����KRXU�SHULRG���'1/�LV�WKH�SUHIHUUHG�QRLVH�PHWULF�RI�WKH�8QLWHG�6WDWHV�'HSDUWPHQW�

RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��+8'���)$$��86(3$��DQG�'R'��

�

3HRSOH�DUH�FRQVWDQWO\�H[SRVHG�WR�QRLVH���$�SHUVRQ�LQ�D�ZLOGHUQHVV�DUHD�PD\�EH�VWDQGLQJ�DORQJ�D�

IDVW�IORZLQJ� ULYHU� DQG� H[SRVHG� WR� PHDVXUHG� QRLVH� OHYHOV� RI� ��� G%$� RU� KLJKHU�� D� QRUPDO�

FRQYHUVDWLRQ�DW���IHHW�PHDVXUHV�DSSUR[LPDWHO\����G%$���0RVW�SHRSOH�DUH�H[SRVHG�WR�VRXQG�OHYHOV�

RI����WR����'1/�RU�KLJKHU�RQ�D�GDLO\�EDVLV���6WXGLHV�VSHFLILFDOO\�FRQGXFWHG�WR�GHWHUPLQH�QRLVH�

LPSDFWV� RQ� YDULRXV� KXPDQ� DFWLYLWLHV� VKRZ� WKDW� DERXW� ��� SHUFHQW� RI� WKH� SRSXODWLRQ� LV� QRW�

VLJQLILFDQWO\�ERWKHUHG�E\�RXWGRRU�VRXQG�OHYHOV�EHORZ����'1/��

�

$OWKRXJK� '1/� GRHV� SURYLGH� D� VLQJOH� PHDVXUH� RI� RYHUDOO� QRLVH� LPSDFW�� LW� GRHV� QRW� SURYLGH�

VSHFLILF�LQIRUPDWLRQ�RQ�WKH�QXPEHU�RI�QRLVH�HYHQWV�RU�VSHFLILF�LQGLYLGXDO�VRXQG�OHYHOV�WKDW�RFFXU��
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)RU�H[DPSOH��D�'1/�RI����G%�FRXOG�UHVXOW�IURP�YHU\�IHZ��EXW�YHU\�ORXG�HYHQWV�RU�IURP�D�ODUJH�

QXPEHU� RI� TXLHWHU� HYHQWV�� � $OWKRXJK� LW� GRHV� QRW� UHSUHVHQW� WKH� VRXQG� OHYHO� KHDUG� DW� DQ\� RQH�

SDUWLFXODU�WLPH��LW�GRHV�UHSUHVHQW�WRWDO�VRXQG�H[SRVXUH���6FLHQWLILF�VWXGLHV�DQG�VRFLDO�VXUYH\V�KDYH�

IRXQG�'1/� WR� EH� WKH� EHVW�PHDVXUH� WR� DVVHVV� OHYHOV� RI� DQQR\DQFH� DVVRFLDWHG�ZLWK� DOO� W\SHV� RI�

HQYLURQPHQWDO� QRLVH�� 7KHUHIRUH�� LWV� XVH� LV� HQGRUVHG� E\� WKH� VFLHQWLILF� FRPPXQLW\� DQG�

JRYHUQPHQWDO� DJHQFLHV�� VXFK� DV�86(3$�� WKH�)HGHUDO� ,QWHUDJHQF\�&RPPLWWHH� RQ�8UEDQ�1RLVH��

DQG�WKH�)HGHUDO�,QWHUDJHQF\�&RPPLWWHH�RQ�1RLVH��

�

������ 2QVHW�5DWH�$GMXVWHG�'D\�1LJKW�$YHUDJH�6RXQG�/HYHO�
�

$LUFUDIW�RSHUDWLQJ�DW�ORZ�DOWLWXGH�DQG�LQ�VSHFLDO�XVH�DLUVSDFH�JHQHUDWH�QRLVH�OHYHOV�GLIIHUHQW�IURP�

RWKHU� FRPPXQLW\� QRLVH� HQYLURQPHQWV�� � 2YHUIOLJKWV� FDQ� EH� VSRUDGLF�� ZKLFK� GLIIHUV� IURP�PRVW�

FRPPXQLW\�HQYLURQPHQWV�ZKHUH�QRLVH�WHQGV�WR�EH�FRQWLQXRXV�RU�SDWWHUQHG��

�

0LOLWDU\�RYHUIOLJKW�HYHQWV�DOVR�GLIIHU� IURP� W\SLFDO�FRPPXQLW\�QRLVH�HYHQWV�EHFDXVH�RI� WKH� ORZ�

DOWLWXGH�FKDUDFWHULVWLFV�RI�PLOLWDU\�DLUFUDIW�� �7KHVH�FKDUDFWHULVWLFV�UHVXOW� LQ�DLUFUDIW� WKDW�H[KLELW�D�

UDWH�RI�LQFUHDVH�LQ�VRXQG�OHYHO��RQVHW�UDWH��RI�XS�WR����G%�SHU�VHFRQG���7R�DFFRXQW�IRU�WKH�UDQGRP�

DQG�RIWHQ�VSRUDGLF�QDWXUH�RI�PLOLWDU\�IOLJKW�DFWLYLWLHV��FRPSXWHU�SURJUDPV�FDOFXODWH�QRLVH�OHYHOV�

FUHDWHG�E\�WKHVH�DFWLYLWLHV�EDVHG�RQ�D�PRQWKO\��UDWKHU�WKDQ�D�GDLO\��SHULRG���7KH�DGMXVWHG�'1/�LV�

GHVLJQDWHG�DV�RQVHW�UDWH�DGMXVWHG�PRQWKO\�GD\�QLJKW�DYHUDJH�VRXQG�OHYHO��/GQPU���

�

������ $PELHQW�1RLVH�

�

$PELHQW� QRLVH� FDQ� YDU\� FRQVLGHUDEO\� GHSHQGLQJ� RQ� ORFDWLRQ� DQG� RWKHU� IDFWRUV�� VXFK� DV� ZLQG�

VSHHG��,Q�DGGLWLRQ��LW�LV�UHDVRQDEOH�WR�DVVXPH�WKDW�DPELHQW�EDFNJURXQG�QRLVH�DW�)RUW�'L[�ZRXOG�

KDYH� OLWWOH� RU� QR� HIIHFW� RQ� WKH� FDOFXODWHG� QRLVH� OHYHOV� EHFDXVH� WKH� DPELHQW� OHYHOV� ZRXOG� DGG�

LQVLJQLILFDQW� IUDFWLRQV� WR� FDOFXODWHG� YDOXHV�� � 7KHUHIRUH�� DPELHQW� EDFNJURXQG� QRLVH� LV� QRW�

FRQVLGHUHG�LQ�WKH�QRLVH�FDOFXODWLRQV��

�
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������ $YLDWLRQ�
�

7R� GHVFULEH� WKH� UHODWLRQVKLS� EHWZHHQ� DLUFUDIW� RSHUDWLRQV� DQG� ODQG� XVH�� LW� LV� QHFHVVDU\� WR� IXOO\�

HYDOXDWH�WKH�H[DFW�QDWXUH�RI�IO\LQJ�DFWLYLWLHV���$Q�LQYHQWRU\�KDV�EHHQ�PDGH�RI�LQIRUPDWLRQ�VXFK�DV�

WKH� W\SHV�RI�DLUFUDIW�XWLOL]LQJ�)RUW�'L[��ZKHUH� WKRVH�DLUFUDIW� IO\��KRZ�KLJK�WKH\�IO\��KRZ�PDQ\�

WLPHV�WKH\�IO\�RYHU�D�JLYHQ�DUHD��DQG�DW�ZKDW�WLPH�RI�GD\�WKH\�RSHUDWH���

�

'DWD�FROOHFWLRQ�ZDV�FRQGXFWHG�DW�)RUW�'L[�LQ�-XO\��������$LUFUDIW�GDWD�ZHUH�REWDLQHG�WR�GHULYH�

DYHUDJH�GDLO\�RSHUDWLRQV��E\�DFWLYLW\�DQG�W\SH�RI�DLUFUDIW���'DWD�DUH�VXSSOHPHQWHG�E\�IOLJKW�WUDFN�

LQIRUPDWLRQ��ZKHUH�WKH\�IO\��DQG�IOLJKW�SURILOH�LQIRUPDWLRQ��KRZ�WKH\�IO\����$IWHU�YHULILFDWLRQ�IRU�

DFFXUDF\��GDWD�ZHUH�LQSXW�LQWR�WKH�'R'�05B10$3�VRIWZDUH�SURJUDP�DQG�FRQYHUWHG�LQWR�/GQPU�

QRLVH�FRQWRXUV��

�

1R�DLUFUDIW�DUH�SHUPDQHQWO\�DVVLJQHG�WR�)RUW�'L[���7KH�)RUW�'L[�$YLDWLRQ�'HWDFKPHQW�SURYLGHV�

EDVH�RSHUDWLRQV�VXSSRUW�VHUYLFHV��IOLJKW�SODQQLQJ��IXHO��UDPS�VXSSRUW��UDQJH�EULHILQJV��WR�DYLDWLRQ�

XQLWV�DVVLJQHG� WR� WKH�8�6��$FWLYH�$UP\��8�6��$UP\�5HVHUYH��WKH�8�6��$UP\�1DWLRQDO�*XDUG��

DQG� WKH� &RDVW� *XDUG�� � +HOLFRSWHU� DYLDWLRQ� XQLWV� DFURVV� WKH� QRUWKHDVWHUQ� 8QLWHG� 6WDWHV� XWLOL]H�

DYLDWLRQ� VXSSRUW� IXQFWLRQV� DW� )RUW� 'L[� LQ� DGGLWLRQ� WR�$UHD�:HDSRQV� 6FRULQJ� 6\VWHP� �$:66��

UDQJHV� IRU� DHULDO� JXQQHU\� WUDLQLQJ�� �'XULQJ� ERWK�ZHHNHQG� WUDLQLQJ� HYHQWV� DQG� DQQXDO� WUDLQLQJ�

HYHQWV��ODVWLQJ�DV�ORQJ�DV�WZR�ZHHNV���DLUFUDIW�LQYROYHG�LQ�WUDLQLQJ�DFWLYLWLHV�DUH�EDVHG�RXW�RI�WKH�

)RUW�'L[�)OLJKW�'HWDFKPHQW���

�

0DQ\� W\SHV� RI� WUDQVLHQW� KHOLFRSWHUV� UHFHLYH� VHUYLFH� IURP� WKH� )OLJKW� 'HWDFKPHQW�� � 7UDQVLHQW�

DLUFUDIW�W\SLFDOO\�GR�QRW�SDUWLFLSDWH�LQ�UDQJH�UHODWHG�DFWLYLWLHV��RIWHQ�VWRSSLQJ�RQO\�IRU�UHIXHOLQJ�RU�

UHVW���7KH�SULPDU\�DLUFUDIW�XVLQJ�WKH�UDQJH�IDFLOLWLHV�LQFOXGH�8+����$+����DQG��WR�D�OHVVHU�H[WHQW��

8+����� 5+���� DQG� &+���� KHOLFRSWHUV�� � 7KH� 5+���� DWWDFN� KHOLFRSWHU� ZLOO� UHSODFH� WKH� $+���

DWWDFN�KHOLFRSWHU�LQ�WKH�IXWXUH��DV�WKH�PLOLWDU\�XQLWV�UHWLUH�WKH�$+���DQG�UHSODFH�LW�ZLWK�WKH�5+����

KHOLFRSWHUV����

�
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+HOLFRSWHUV� XVLQJ� WKH� )RUW� 'L[� UDQJH� IDFLOLWLHV� RIWHQ� LQLWLDWH� D� WUDLQLQJ� HYHQW� IURP� WKH� )OLJKW�

'HWDFKPHQW�UDPS��SURFHHGLQJ�RXW�WR�GHVLJQDWHG�ODQGLQJ�DUHDV��JXQQHU\�UDQJHV��RU�PRFN�DLUILHOGV��

�'XULQJ� WUDLQLQJ� HYHQWV�� DLUFUDIW� VKXWWOH� WR� DQG� IURP� WKH�PRFN�DLU�EDVH� DQG� UDQJHV� LQ�RUGHU� WR�

IXOILOO� SHUVRQQHO� IOLJKW� DQG� DHULDO� JXQQHU\� WUDLQLQJ� UHTXLUHPHQWV�� � $OWKRXJK� RQO\� HLJKW� WR� WHQ�

DLUFUDIW� PD\� WDNH� SDUW� LQ� DQ� H[HUFLVH�� PDQ\� SLORWV�� FRSLORWV�� DQG� JXQQHUV� DFKLHYH� WUDLQLQJ�

UHTXLUHPHQWV�E\�FRQGXFWLQJ�PDQ\�LQGLYLGXDO�IOLJKWV���(DFK�IOLJKW��RIWHQ�UHIHUUHG�WR�DV�D�VRUWLH��LV�

PDGH�XS�RI�D�WDNHRII��ODQGLQJ��DQG�DW�OHDVW�RQH�LQWHULP�WUDLQLQJ�HYHQW���(DFK�RI�WKHVH�DFWLYLWLHV�LV�

FRQVLGHUHG�DQ�RSHUDWLRQ�� �2QH�IOLJKW�FRQVLVWV�RI�D�PLQLPXP�RI� WZR�RSHUDWLRQV��D�WDNHRII�DQG�D�

ODQGLQJ���7KH�QRLVH�OHYHOV�JHQHUDWHG�DV�D�UHVXOW�RI�WKH�FXUUHQW�IO\LQJ�DFWLYLW\�IRU�WKH������FDOHQGDU�

\HDU��OLVWHG�LQ�7DEOH������DUH�SUHVHQWHG�LQ�)LJXUH�������7KH�5+����ZDV�QRW�LQFOXGHG�LQ�WKH�QRLVH�

PRGHOLQJ�DW�WKLV�WLPH���7KH�5+����ZLOO�EH�LQFRUSRUDWHG�LQWR�IXWXUH�(103�5HSRUWV�RQFH�WKH�5+�

���KHOLFRSWHU�WUDLQLQJ�DFWLYLWLHV�EHJLQ�DW�)RUW�'L[��

�

� 7DEOH�������0LOLWDU\�$LUFUDIW�2SHUDWLRQV��

�
7\SH�RI�$LUFUDIW� 7\SLFDO�$FWLYLW\� (VWLPDWHG�$QQXDO�

�2SHUDWLRQV�

8+����+XH\�� 7UDQVLHQW��,'7��$7� ����

$+����&REUD�� 7UDQVLHQW��,'7��$7� ����

8+�����%ODFN�+DZN�� 7UDQVLHQW��,'7� ���

6.�����(DJOH��� 7UDQVLHQW��,'7� ��

&+�����&KLQRRN�� 7UDQVLHQW� ��

&+�����6WDOOLRQ�� 7UDQVLHQW� ��

2+�����.LRZD�� 7UDQVLHQW� ��

� 1RWH���2SHUDWLRQV�LPSO\�RQH�WDNHRII��RQH�ODQGLQJ��RU�D�SRUWLRQ�RI�D�VLQJOH�DLUFUDIW�VRUWLH��
� ,'7� �,QGLYLGXDO�7UDLQLQJ�
� $7� �$QQXDO�7UDLQLQJ�
�

$V�QRWHG�LQ�)LJXUH������QRLVH�OHYHOV�WHQG�WR�EH�KLJKHU�LQ�5DQJH�����PD[LPXP�RI����/GQPU��WKDQ�LQ�

HLWKHU�5DQJH����RU�WKH�PRFN�DLU�EDVH��HDFK�KDYLQJ�QRLVH�OHYHOV�UDQJLQJ�IURP����WR����/GQPU���7KH�

)RUW�'L[�JHQHUDO�IO\LQJ�DUHD�KDV�WKH�ORZHVW�QRLVH�OHYHOV�RI�WKH�DUHDV�FRQVLGHUHG��ZLWK�WKH�PDMRULW\�

RI�WKH�DUHD�H[SRVHG�WR�QRLVH�OHYHOV�EHORZ����/GQPU���5DQJH����LV�WKH�SULPDU\�DHULDO�JXQQHU\�UDQJH��

KRVWLQJ�DERXW�����RI�DLUFUDIW�UHODWHG�WUDLQLQJ��
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)LJXUH�����
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1RQH� RI� WKH� QRLVH� OHYHOV� JHQHUDWHG� LQ� WKH� DUHDV� FRQVLGHUHG� FDXVHV� QRLVH� H[FHHGLQJ����/GQPU� WR�

H[WHQG�EH\RQG�)RUW�'L[�ERXQGDULHV��

�

)OLJKW�WUDFNV�IROORZHG�E\�DLUFUDIW�UHVXOW�IURP�VHYHUDO�FRQVLGHUDWLRQV��LQFOXGLQJ��

�

• 7DNHRII�SDWWHUQV�URXWHG�WR�DYRLG�KHDYLO\�SRSXODWHG�DUHDV�DV�PXFK�DV�SRVVLEOH�

• &ULWHULD�JRYHUQLQJ�WKH�VSHHG�DQG�UDWH�RI�FOLPE�IRU�HDFK�W\SH�RI�DLUFUDIW�

• (IIRUWV�WR�FRQWURO�DQG�VFKHGXOH�PLVVLRQV�WR�NHHS�QRLVH�OHYHOV�ORZ��HVSHFLDOO\�DW�QLJKW�

• &RRUGLQDWLRQ� ZLWK� WKH� )HGHUDO� $YLDWLRQ� $GPLQLVWUDWLRQ� �)$$�� DQG� 0F*XLUH� $)%� WR�

PLQLPL]H�FRQIOLFW�ZLWK�FLYLOLDQ�DQG�PLOLWDU\�IL[HG�ZLQJ�DLUFUDIW�RSHUDWLRQV��

�

)HGHUDO� $YLDWLRQ� 5HJXODWLRQV� �)$5V�� HVWDEOLVK� FRQWUROOHG� DLUVSDFH�� � &RQWUROOHG� DLUVSDFH� LV� D�

JHQHULF� WHUP� WKDW� FRYHUV� WKH� GLIIHUHQW� FODVVLILFDWLRQ� RI� DLUVSDFH� DQG� GHILQHG� GLPHQVLRQV�ZLWKLQ�

ZKLFK�DLU� WUDIILF�FRQWURO� VHUYLFHV�DUH�SURYLGHG�� � ,Q� WKH�FDVH�RI�)RUW�'L[��DOO�KHOLFRSWHU�DFWLYLW\�

FRQGXFWHG� DW� WKH� )OLJKW� 'HWDFKPHQW� UDPS� LV� FRRUGLQDWHG� ZLWK� DLU� WUDIILF� FRQWURO� SHUVRQQHO� DW�

0F*XLUH� $)%�� � )XUWKHU� IOLJKW� LQIRUPDWLRQ� VXFK� DV� ORFDO� SURFHGXUHV�� VDIHW\�� DQG� UDQJH�

FRRUGLQDWLRQ�DUH�FRQWDLQHG�LQ�)RUW�'L[�$YLDWLRQ�5HJXODWLRQ��������8�6��$UP\�$YLDWLRQ�DFWLYLWLHV�

DW�0F*XLUH�$)%�DUH�DGGUHVVHG�LQ�0F*XLUH�$)%�,QVWUXFWLRQ���������

�

(IIRUWV�DUH�FRQWLQXDOO\�PDGH�WR�FRQWURO�DQG�VFKHGXOH�PLVVLRQV�WR�NHHS�QRLVH�OHYHOV�WR�DQ�DEVROXWH�

PLQLPXP��HVSHFLDOO\�DW�QLJKW���3LORW�DZDUHQHVV�RI�SXEOLF�QHHGV�LV�SURYLGHG�WKURXJK�IO\LQJ�VDIHW\�

WUDLQLQJ�DQG�VWDQGDUGL]DWLRQ�PHHWLQJV��

�

$LUILHOG� HQYLURQV� SODQQLQJ� LV� FRQFHUQHG� ZLWK� WKUHH� SULPDU\� DLUFUDIW� RSHUDWLRQDO�ODQG� XVH�

GHWHUPLQDQWV�� ���� VDIHW\�� ����DLUFUDIW�QRLVH��DQG� ����KD]DUGV� WR�RSHUDWLRQV�IURP�ODQG�XVHV��H�J���

KHLJKW� REVWUXFWLRQV��� � (DFK� RI� WKHVH� FRQFHUQV� LV� DGGUHVVHG� LQ� FRQMXQFWLRQ� ZLWK� PLVVLRQ�

UHTXLUHPHQWV� DQG� VDIH� DLUFUDIW� RSHUDWLRQ� WR� GHWHUPLQH� WKH� RSWLPXP� IOLJKW� DFWLYLWLHV� IRU� HDFK�

DLUFUDIW�W\SH����
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���� 5DQJH�0HWKRGRORJ\�
�

7KH�QRLVH�HQYLURQPHQW�SURGXFHG�GXULQJ�$UP\�WUDLQLQJ�DFWLYLWLHV�LV�FKDUDFWHUL]HG�E\�WZR�W\SHV�

RI�QRLVH���9HKLFOHV�SURGXFH�QRLVH�WKDW�DUH�EHVW�GHVFULEHG�LQ�WHUPV�RI�$�ZHLJKWHG�GD\�QLJKW�OHYHO�

�$'1/��� � $�ZHLJKWLQJ� PHDVXUHV� WKH� KLJK� IUHTXHQF\� QRLVH�� ZKLFK� FORVHO\� UHVHPEOHV� WKH�

IUHTXHQF\�UHVSRQVH�RI�KXPDQ�KHDULQJ�DQG��WKHUHIRUH��SURYLGHV�D�JRRG�LQGLFDWLRQ�RI�WKH�LPSDFW�

SURGXFHG�IURP�WUDQVSRUWDWLRQ�DFWLYLWLHV���7KH�VHFRQG�W\SH�RI�QRLVH��KLJK�DPSOLWXGH��LV�SURGXFHG�

IURP�WKH�DUPRU��DUWLOOHU\�DQG�GHPROLWLRQ�ILULQJ��ZKLFK�LV�EHVW�GHVFULEHG�LQ�WHUPV�RI�&�ZHLJKWHG�

GD\�QLJKW�OHYHO��&'1/����&�ZHLJKWLQJ�PHDVXUHV�WKH�ORZ�IUHTXHQF\�FRPSRQHQW�RI�QRLVH��ZKLFK�

FDQ�FDXVH�EXLOGLQJV�DQG�ZLQGRZV�WR�VKDNH�DQG�UDWWOH��

�

$V�SDUW�RI�WKH�ILHOG�DFWLYLWLHV�IRU�WKH�(103��2JGHQ�SHUVRQQHO�FRQGXFWHG�QRLVH�VDPSOLQJ�DFWLYLWLHV�

-XO\� ��� WR� ���� ������6RXQG� OHYHOV�ZHUH�PHDVXUHG� DW� YDULRXV� ORFDWLRQV�RQ�)RUW�'L[�XVLQJ� ILYH�

/DUVRQ�'DYLV�����$16,�7\SH���LQWHJUDWLQJ�VRXQG�OHYHO�PHWHUV���7KH�VRXQG�PHWHUV�ZHUH�SRVLWLRQ�

DW�YDULRXV�ORFDWLRQV�WR�UHFRUG�QRLVH�OHYHOV�IRU�D����KRXU�SHULRG���7DEOHV�����DQG�����SUHVHQW�WKH�

���KRXU� QRLVH�PRQLWRULQJ� UHVXOWV� IRU� WKH� 5DQJH�$UHD� DQG� WKH�&DQWRQPHQW�$UHD�� UHVSHFWLYHO\��

,QIRUPDWLRQ� FRQWDLQHG� LQ� 7DEOHV� ���� DQG� ���� LQFOXGHV� WKH� ORFDWLRQ� RI� WKH� PRQLWRULQJ� VWDWLRQ��

JHRJUDSKLFDO�FRRUGLQDWHV��DQG�WKH�QRLVH�GDWD�DYHUDJHG�RYHU�D����KRXU�SHULRG���7KH�QRLVH�GDWD�LV�

SUHVHQWHG�DV�/HT��/PD[��/PLQ��/����/����/���DQG�/�����7KH�IROORZLQJ�SUHVHQWV�D�GHVFULSWLRQ�RI�WKH�

QRLVH� PHWULFV� LQFOXGHG� LQ� WKH� WDEOHV�� � 7KH� /HT� FRUUHVSRQGV� WR� WKH� HTXLYDOHQW� QRLVH� OHYHO�

UHFRUGHG���7KH�/PD[�UHSUHVHQWV�WKH�PD[LPXP�VRXQG�OHYHO�UHFRUGHG�DQG�WKH�/PLQ�UHSUHVHQWV�WKH�

ORZHVW�VRXQG�OHYHO�UHFRUGHG�RYHU�WKH����KRXU�PRQLWRULQJ�SHULRG���7KH�YDOXHV�IRU�/����/����/���

DQG�/��� FRUUHVSRQG� WR�QRLVH� OHYHOV� WKDW�ZRXOG�EH�KHDUG������������RU����SHUFHQW�RI� WKH� WLPH�

GXULQJ�WKH����KRXU�PRQLWRULQJ�SHULRG��

�

6SHFLILF�GDWD�ZDV�FROOHFWHG�IRU�WKH�VPDOO�DUPV�UDQJHV��KRZHYHU��GXH�WR�VFKHGXOLQJ�FRQIOLFWV��WKH�

DUWLOOHU\� DQG� WDQN� ILULQJ� DQG� WKH� GHPROLWLRQ� ILULQJ� ZHUH� QRW� DEOH� WR� EH� UHFRUGHG�� � 1RLVH�

LQIRUPDWLRQ� UHJDUGLQJ� WKHVH� DFWLYLWLHV� ZDV� PRGHOHG� XVLQJ� QRLVH� GDWD� SURYLGHG� E\� WKH�

0LFUR%12,6(�FRPSXWHU�SURJUDP��

�
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������ 6PDOO�$UPV�5DQJHV�
�

6PDOO�DUPV�UDQJHV�DUH�WUHDWHG�PRUH�DV�FRQWLQXRXV�QRLVH�VRXUFHV�GXH�WR�WKH�FRQVWDQW�ILULQJ�ZKHQ�LQ�

XVH���$OWKRXJK�D�VLQJOH�VKRW�LV�DQ�LPSXOVLYH�QRLVH��ZKHQ�SUHVHQWHG�ZLWK�KXQGUHGV�RI�URXQGV�EHLQJ�

ILUHG��WKH�QRLVH�PHUJHV�LQWR�D�YHU\�GLVWLQFW�FRQWLQXRXV�VRXQG��

�

��������7\SHV�RI�1RLVH�
�

6PDOO�DUPV�FRPH�LQ�D�ZLGH�UDQJH�RI�FDOLEHUV���)RU�WKH�PLOLWDU\��WKH�PRVW�FRPPRQ�VPDOO�DUPV�DUH�

WKH�0����ULIOH�������PP���WKH�0����PDFKLQH�JXQ�������PP���WKH���PP�����FDOLEHU�SLVWRO��DQG�

WKH�����FDOLEHU�PDFKLQH�JXQ���7KHVH�ZHDSRQV�GLIIHU�LQ�WKUHH�ZD\V��

�

• 0X]]OH�EODVW�

• 6SHHG�RI�WKH�EXOOHW�

• 5DWH�RI�ILUH��

�

0X]]OH�%ODVW�

�

7KH�VRXQG�SUHVVXUH�OHYHO�RI�D�PX]]OH�EODVW�GHSHQGV�RQ�WKH�DPRXQW�RI�SURSHOODQW�DQG�WKH�OHQJWK�

RI�WKH�JXQ�WXEH�RU�EDUUHO���$�JLYHQ�DPRXQW�RI�SURSHOODQW�ZLOO�PDNH�PRUH�QRLVH�ILUHG�IURP�D�SLVWRO�

WKDQ�IURP�D�ULIOH���,Q�WKH�SLVWRO��WKH�H[SDQGLQJ�JDV�RI�WKH�EXOOHW�OHDYHV�WKH�EDUUHO�VRRQHU�WKDQ�LQ�D�

ULIOH� EHFDXVH� WKH� SLVWRO� EDUUHO� LV� VKRUWHU�� � ,Q� WKH� ULIOH�� WKH� H[SDQGLQJ�JDV� WUDQVIHUV�PRUH�RI� LWV�

HQHUJ\� WR� WKH�EXOOHW� WKDQ� LQ�D�SLVWRO�� �:LWK�PRUH�HQHUJ\� WUDQVIHUUHG� WR� WKH�EXOOHW�� WKHUH� LV� OHVV�

HQHUJ\�LQ�WKH�VRXQG�ZDYH��

�

6SHHG�RI�WKH�%XOOHW�

�

7KH�EXOOHW�IRU�D�ULIOH�WUDYHOV�IDVWHU�WKDQ�WKH�EXOOHW�IURP�D�SLVWRO���%XOOHWV�WUDYHOLQJ�IDVWHU�WKDQ�

������IHHW�SHU�VHFRQG�DUH�IDVWHU�WKDQ�WKH�VSHHG�RI�VRXQG��PRVW�PLOLWDU\�ULIOH�EXOOHWV�WUDYHO�DW��
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�
�����

7DEOH������)RUW�'L[����+RXU�1RLVH�0RQLWRULQJ�5HVXOWV��5DQJH�$UHD�

�
�

���+RXU�1RLVH�0HWULFV�LQ�G%$�0RQLWRULQJ�/RFDWLRQ� *36�/DW�
�'06�1��

*36�/RQJ�
�'06�:��

/HT� /PD[� /PLQ� /��� /��� /��� /���

0LG�6WDWH�&RUUHFWLRQDO�)DFLOLW\� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
/DNH�RI�WKH�:RRGV� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
,QWHUVHFWLRQ�5DQJH�5RDG���(��/DNHVKRUH�5G� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH�&RQWURO� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH����$UHD� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
+DQRYHU�)XUQDFH�(QWUDQFH� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH����$UHD� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH����$UHD� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
7LPHV�6TXDUH� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
0RFN�$LUEDVH� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
876��� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
$)3���� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
%RPDUF�$UHD� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH����$UHD� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH���&�$UHD� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH����$UHD� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
5DQJH��� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
1(�RI�7D\ORU�0RXQWDLQ� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
%ULQGOH�/DNH� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
3ROH�/LQH�5G�	�-DFNV�5XQ� ��������� ��������� ����� ����� ����� ����� ����� ����� �����
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7DEOH������)RUW�'L[����+RXU�1RLVH�0RQLWRULQJ�5HVXOWV��&DQWRQPHQW�$UHD�

�

���+RXU�1RLVH�0HWULFV�LQ�G%$�
0RQLWRULQJ�/RFDWLRQ� *36�/DW�

�'06�1��
*36�/RQJ�
�'06�:��

/HT� /PD[� /PLQ� /��� /��� /��� /���

)LUH�6WDWLRQ���� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

+ROO\�&UHVW� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

)HGHUDO�3ULVRQ� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

)W��'L[�(OHPHQWDU\� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

%XUJHU�.LQJ� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

*ROI�&RXUVH� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

*DUGHQ�7HUUDFH�+RXVLQJ� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

�����:DWHU�7DQN� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

:DOVRQ�$LUIRUFH�+RVSLWDO� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

3HQQV\OYDQLD�$YH�	�6HYHU�$YH� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

$ODEDPD�$YH�	�3DUDGH�*URXQGV� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

%RLOHU�3ODQW� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

$ODEDPD�$YH�	�7H[DV�6W� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

$UJRQQH�5G�#�$UHD���� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

$UP\�5HVHUYH�&HQWHU� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

'3:� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

:DVWHZDWHU�7UHDWPHQW�3ODQW� ��������� ��������� ����� ����� ����� ����� ����� ����� �����

�
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VXSHUVRQLF� VSHHGV��ZKHUHDV� WKH� ���� FDOLEHU� SLVWRO� LV� VXEVRQLF�� �6XSHUVRQLF�EXOOHWV�JHQHUDWH� D�

EDOOLVWLF�ZDYH�DORQJ�WKHLU�SDWK��DQG�WKH�VL]H�RI�WKH�EDOOLVWLF�ZDYH�GHSHQGV�PRUH�RQ�WKH�FDOLEHU�

RI�WKH�EXOOHW�WKDQ�WKH�VSHHG���7DEOH�����OLVWV�WKH�EXOOHW�VSHHGV�RI�IRXU�FRPPRQ�VPDOO�DUPV��

�

7DEOH�������%XOOHW�6SHHG�LQ�)LYH�&RPPRQ�6PDOO�$UPV�

�

6L]H� $PPXQLWLRQ� )HHW�6HFRQG�

�����PP� %DOO��0���� ������

�����PP� %DOO��0��� ������

��PP�SLVWRO� %DOO� ����

����FDOLEHU�SLVWRO� %DOO� ����

����FDOLEHU�PDFKLQH�JXQ� %DOO��0�� ������

�

5DWH�RI�)LUH�

�

6PDOO�DUPV�DUH�ILUHG�DW�GLIIHUHQW�UDWHV���0DFKLQH�JXQV�DUH�ILUHG�LQ�EXUVWV��ZKHUHDV�ULIOHV�DUH�ILUHG�

DV�EXUVWV�RU�VLQJOH�VKRWV���7KH�SLVWROV�DUH�DOZD\V�ILUHG�DV�D�VLQJOH�VKRW��

�

7KH�UDWH�RI�ILUH�LV�LPSRUWDQW�EHFDXVH�RI�WKH�HIIHFWV�RQ�WKH�HTXLYDOHQW�QRLVH�OHYHO��/(4����/(4��WKH�

PHDVXUH� XVHG� LQ� HQYLURQPHQWDO� QRLVH� DVVHVVPHQWV�� JLYHV� HTXDO�ZHLJKW� WR� WKH� G%� OHYHO� DQG� WKH�

QXPEHU�RI�QRLVH�HYHQWV���3HRSOH�OLYLQJ�QHDU�VPDOO�DUPV�UDQJHV�GR�QRW�DOZD\V�KHDU�WKH�VKRWV�DV�

VHSDUDWH� HYHQWV�� � ,Q� DGGLWLRQ� WR� WKH� PHUJLQJ� RI� VLQJOH� VKRWV� GXULQJ� EXUVWV� RI� ILULQJ�� VHYHUDO�

VROGLHUV�PD\� ILUH� DW� WKH� VDPH� WLPH�� �$OWKRXJK� WKH� VROGLHUV� DUH� VWULYLQJ� IRU� DFFXUDF\�� WKH\� DUH�

WU\LQJ� WR�TXDOLI\�XQGHU� WLPHG�FRQGLWLRQV�� �$V�D�UHVXOW��SHRSOH� OLYLQJ�QHDU�D�PLOLWDU\�ULIOH�UDQJH�

KHDU�VKRUW�SHULRGV�RI�LQWHQVH�ILULQJ�IROORZHG�E\�ORQJHU�SHULRGV�RI�VLOHQFH�DV�VROGLHUV�FKHFN�WKHLU�

WDUJHWV�DQG�SHUIRUP�ZHDSRQV�PDLQWHQDQFH���8QGHU�WKHVH�FRQGLWLRQV��WKH�QXPEHU�RI�VKRWV�EHFRPHV�

OHVV�LPSRUWDQW�WKDQ�WKH�G%�OHYHO�RI�WKH�W\SLFDO��DYHUDJH��VKRW����

�
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��������1RLVH�/HYHOV�
�

6PDOO�DUPV�UHOHDVH�WKH�PRVW�QRLVH�IURP�WKH�PX]]OH�DQG�WKH�OHDVW�QRLVH�IURP�WKH�UHFHLYHU����$�

ZHLJKWLQJ��DGMXVWV�WKH�VRXQG�OHYHO�PHWHU�LQSXW�IRU�WKH�VHQVLWLYLW\�RI�WKH�KXPDQ�HDU���$�ZHLJKWHG�

VRXQG� OHYHOV� KDYH�EHHQ� IRXQG� WR� KDYH� H[FHOOHQW� FRUUHODWLRQ�ZLWK� KXPDQ� DQQR\DQFH� IURP� WKRVH�

VRXQGV�� � ([DPSOHV� RI� VXFK� QRLVH� VRXUFHV� DW� )RUW�'L[�ZRXOG� EH� WUDFNHG� YHKLFOHV�� KHOLFRSWHUV��

WUXFNV��DQG�VPDOO�DUPV�UDQJHV���6HYHUDO�W\SHV�RI�VPDOO�DUPV�DUH�ILUHG�RQ�WKH�UDQJHV�DW�)RUW�'L[���

7DEOH�����OLVWV�WKH�VPDOO�DUPV�XVHG�DW�)RUW�'L[����

�

$V� VKRZQ� LQ� 7DEOH� ����� QRLVH� OHYHOV� UHFRUGHG� RYHU� D� ���KRXU� SHULRG� IRU� YDULRXV� ORFDWLRQV�

ZLWKLQ�WKH�5DQJH�$UHD��VKRZHG�WKDW�WKH�/���QRLVH�OHYHOV�ZHUH�EHORZ�WKH����G%$�OHYHO��=RQH�

,���7KH�/���QRLVH�OHYHO�LV�GHILQHG�DV��IRU�����RI�WKH�WLPH�WKH�QRLVH�OHYHOV�ZRXOG�EH�KHDUG�DW�

WKLV�OHYHO���1RLVH�GDWD�FROOHFWHG�IURP�WKH�ILULQJ�UDQJHV�ORFDWHG�DORQJ�UDQJH�URDG�ZDV�FRQWRXUHG�

DQG�LOOXVWUDWHG�RQ�)LJXUH������%DVHG�RQ�WKH�GDWD�FROOHFWHG��QRLVH�OHYHOV�DERYH����G%$��IRU�WKH�

ILULQJ�UDQJHV��DUH�QRW�H[WHQGLQJ�SDVW�5DQJH�5RDG����

�

������ $UWLOOHU\�5DQJHV�
��

��������,QGLUHFW�)LUH�:HDSRQV�
�

,QGLUHFW�ILUH�ZHDSRQV�DUH�D�VSRUDGLF�QRLVH�VRXUFH���(DFK�ILULQJ�LV�D�GLVWLQFW�VRXQG�EXW�XQOLNH�VPDOO�

DUPV�UDQJHV��WKH�IUHTXHQF\�RI�ILULQJ�LV�QRW�FRQVLVWHQW���1HYHUWKHOHVV��WKH�LQWHUPLWWHQW�ILULQJ�KDV�D�

FXPXODWLYH�HIIHFW�RQ�DQQR\DQFH�RI�KXPDQV��

�

��������7\SHV�RI�1RLVH�
�

7KH�8�6��$UP\�HPSOR\V�WKUHH�NLQGV�RI�LQGLUHFW�ILUH�ZHDSRQV��PRUWDUV��KRZLW]HUV��DQG�WKH�0XOWL�

/DXQFK�5RFNHW� 6\VWHP� �0/56��� � ,Q� FRQWUDVW� WR� GLUHFW� ILUH�ZHDSRQV�� VXFK�DV� WDQN�FDQQRQ�DQG�

VPDOO�DUPV��WKH�SHUVRQ�ILULQJ�DQ�LQGLUHFW�ILUH�ZHDSRQ�QHYHU�VHHV�WKH�WDUJHW���,QVWHDG��D�IRUZDUG�

REVHUYHU�ZDWFKHV�WKH�WDUJHW�DQG�UDGLRV�DGMXVWPHQWV�WR�WKH�VROGLHUV�DW�WKH�ILULQJ�SRLQW��
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Table 2-7.  Listing of Small Arms 
 

WEAPON TYPE BY CALIBER RANGE NUMBERS 

22 Cal Rim Fire (M-16) 
1, 6, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27A, 
27B, 27C, 28, 29, 30A, 31, 33, 34, 37, 39A, 35, 38, 
47A, 53, 59C, 59D, 61, 63, 65, 71, 85. 

.38 Cal 
1, 6, 6A, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27A, 27B, 27C, 28, 29, 30A, 31, 33, 37, 39A, 38, 
47A, 53, 59C, 59D, 61, 63, 65, 71, 85. 

.357 
1, 6, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27A, 
27B, 27C, 28, 29, 30A, 31, 33, 35, 37, 38, 39A, 
47A, 53, 59C, 59D, 61, 63, 65, 71, 85. 

.45 Cal 
1, 6, 6A, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27A, 
27B, 27C, 28, 29, 30A, 31, 33, 35, 37, 38, 39A, 
47A, 53, 59C, 59D, 61, 63, 65, 71, 85. 

9mm 
1, 6, 6A, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27A, 
27B, 27C, 28, 29, 30A, 31, 33, 35, 37, 38, 39A, 
47A, 53, 59C, 59D, 61, 63, 65, 71, 85. 

10mm 
1, 6, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27A, 
27B, 27C, 28, 29, 31, 33, 35, 37, 38, 39A, 47A, 53, 
59C, 59D, 61, 63, 65, 71, 85. 

5.56mm (M16) 

1, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 
27A, 27B, 27C, 28, 29, 30A, 30B, 31, 32, 33, 34, 
35, 37, 38, 39A, 47A, 53, 59C, 59D, 61, 63, 65, 71, 
85. 

7.62mm (M14) 
1, 11, 13, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24, 25, 
26 27A, 27B, 27C, 28, 29, 30A, 32, 33, 34, 35, 37, 
38, 39A, 47A, 53, 59C, 59D, 61, 63, 65, 71, 85. 

7.62mm (M60)  

 
1, 7, 10, 11, 15, 30A, 32, 33, 47A, 59C, 59D, 59E, 
61, 63, 65, 85. 

.50 Cal (M2)  

 
1, 7, 10, 11, 15, 47A, 53, 59C, 59D, 61, 63, 65, 85. 

M72A2 Law  

 
59C. 

40mm Grenade Launcher 
1, 7, 8, 9, - TP, 30A, 59C - TP, HE and ILL, 59D - 
TP and ILL. 

35mm Law Sub Cal  

 
1, 7, 8, 59C, 59D, 65. 

M249 SAW 1, 10, 11, 30A, 30B, 47A, 59C, 59D, 61, 63, 65, 71. 

 

Shotgun 

Ranges 1, 8, 10, 13, 14, 17, 18, 19, 20, 21, 22, 23, 
24, 25, 26, 27A, 27B, 27C, 28, 29, 30A, 31, 33, 34, 
37, 39A, 53, 59C, 61, 63, 65, 71. 

Sub-Machinegun .45 Cal/9mm 1, 27A, 27B, 27C, 28, 29, 30A, 31, 33, 37, 53, 59C, 
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WEAPON TYPE BY CALIBER RANGE NUMBERS 

65. 

Demolitions 55, 59C, EOD. 

66mm Heat Rocket 59C. 

M18A1 Claymore Mine 59C. 

Tank Sub-Cal, 105mm TP-T, 120mm TP-T, 
120mm TPCSDS-T 

47A, 61, 65, 85 All weapons. 

7.62 Mini Gun 61, 65, 85. 

60 mm Mortar 
1, 39, 39A, 59C, 47 – TP, 61, 65, 85 – Illumination, 
MFP 2, 3, 4, 6 - Service. 

81 mm Mortar 1, 39, 39A, 59C, 71, 75 - Service. 

120mm Mortar 1, 61, 65, 85 - TP. 

Artillery 59C. 

Hand Grenade 3A - Fragmentation, Concussion, Smoke. 

AT4  1, 7, 8, 59C - Service, 59D, 61, 65, 85 - Subcaliber. 
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0RUWDUV�DUH�JHQHUDOO\�VPDOOHU��OLJKWHU��DQG�KDYH�OHVV�UDQJH�WKDQ�KRZLW]HUV���,Q�FRQWUDVW��KRZLW]HUV�

KDYH�IDU�JUHDWHU�UDQJH�DQG�DUH�HLWKHU�VHOI�SURSHOOHG��WRZHG��RU�DLUOLIWHG�LQWR�SRVLWLRQ���

�

0RUWDUV�

�

$�PRUWDU�ORRNV�OLNH�D�ODUJH�GLDPHWHU�SLSH�SRLQWHG�XSZDUG�DW�DQ�DQJOH���7R�ILUH�D�PRUWDU��D�VROGLHU�

GURSV�D�URXQG�GRZQ�WKH�WXEH���:KHQ�WKH�URXQG�KLWV�WKH�EDVH�RI�WKH�WXEH��WKH�SULPHU�VWULNHV�WKH�

ILULQJ�SLQ��DQG�WKH�URXQG�JRHV�RXW�WKH�ZD\�LW�HQWHUHG���+HDULQJ�SURWHFWLRQ�LV�HVVHQWLDO��EHFDXVH�WKH�

VROGLHU� LV� VR�FORVH� WR� WKH�PX]]OH�EODVW�� �$�PRUWDU�URXQG�FRPHV�ZLWK�HQRXJK�SURSHOODQW� IRU� WKH�

PD[LPXP�UDQJH�� �)RU� D� OHVVHU� UDQJH�� VRPH�RI� WKH�SURSHOODQW� LV� WDNHQ�RXW�RI� WKH� URXQG�� �8�6��

$UPHG�)RUFHV�KDYH�XVHG�WKUHH�PRUWDUV��DQG�D�IRXUWK�LV�H[SHFWHG�WR�EH�ILHOGHG�LQ�WKH�IXWXUH��

�

• ��� PP� PRUWDU� �� 7KLV� VPDOO� PDQ�SRUWDEOH� ZHDSRQ� LV� XVHG� SULPDULO\� E\� OLJKW� LQIDQWU\�

IRUFHV��0D[LPXP� UDQJH� H[FHHGV� ������PHWHUV�� DQG� WKH�KLJK�H[SORVLYH� �+(�� URXQG�KDV�

RQO\�����OE��RI�H[SORVLYH��

• ���PP�PRUWDU���7KH�PD[LPXP�UDQJH�RI�WKH����PP�PRUWDU�LV�OHVV�WKDQ���NLORPHWHUV���7KH�

+(�URXQG�KDV������OE��RI�H[SORVLYH��

• ����PP�PRUWDU� �5HSODFHV�WKH����PP�RU�����LQ�KHDY\�PRUWDU�V\VWHP�DQG�KDV�D�UDQJH�RI�

DSSUR[LPDWHO\�������PHWHUV���7KH�+(�URXQG�FRQWDLQV�����OE��RI�H[SORVLYH��

�

+RZLW]HUV�

�

7KH�QRLVH�GDWDEDVH�IRU�WKH�VRIWZDUH�XVHG�WR�JHQHUDWH�ILULQJ�UDQJH�QRLVH�FRQWRXUV��0LFUR%12,6(��

JLYHV� WKH� XVHU� D� FKRLFH�RI����PP�����PP�DQG���LQFK� ����PP��KRZLW]HUV�� � ,Q�SUDFWLFH��PRVW�

DUWLOOHU\�WUDLQLQJ�XVHV�WKH����PP�KRZLW]HU���7KH����PP�KRZLW]HU�FRPHV�LQ�WZR�EDVLF�GHVLJQV��

WKH�0���$���ZKLFK� LV� GULYHQ� WR� WKH� ILULQJ� SRLQW�� DQG� WKH�0�����ZKLFK� FDQ�EH� FDUULHG� WR� WKH�

ILULQJ�SRLQW�E\�D�KHOLFRSWHU���,Q�HLWKHU�FDVH��WKH����PP�KRZLW]HU�LV�D�SRZHUIXO�ZHDSRQ��DQG�WKH�

VROGLHUV�LQ�WKH�EDWWHU\�PXVW�VWDQG�VRPH�GLVWDQFH�IURP�WKH�PX]]OH�DQG�ILUH�ZLWK�D�ODQ\DUG��

�



2*'(1� 8�6��$50<��)257�',;�
n n n n n 
�

 
�

(19,5210(17$/�12,6(��

0$1$*(0(17�352*5$0�5(3257� -DQXDU\����������

� �����

,Q� ILULQJ� D� KRZLW]HU�� WKH� FUHZ� ILUVW� ORDGV� HQRXJK� SURSHOODQW� WR� UHDFK� WKH� WDUJHW� ]RQH� DQG� WKHQ�

FDUULHV�RXW�D�ILQHU�DGMXVWPHQW�ZLWKLQ�WKDW�]RQH�E\�HOHYDWLQJ�RU�ORZHULQJ�WKH�DQJOH�RI�WKH�JXQ�WXEH��

)RU�FORVHU�WDUJHWV��WKH�FUHZ�XVHV�D�SURSHOODQW�VHULHV�NQRZQ�DV�*UHHQ�%DJ���)RU�IDUWKHU�WDUJHWV��

WKH\� XVH� D� SURSHOODQW� VHULHV� NQRZQ� DV�:KLWH� %DJ�� � )RU� WKH� IDUWKHVW� WDUJHWV� �LQ� H[FHVV� RI� ���

NLORPHWHUV���WKH\�XVH�D�5RFNHW�$VVLVWHG�3URMHFWLOH��5$3�URXQG����:KHQ�XVLQJ�D�*UHHQ�RU�:KLWH�

%DJ�FKDUJH��WKH�FUHZ�XVHV�RQO\�WKH�QXPEHU�RI�EDJV�QHHGHG�IRU�WKH�WDUJHW�]RQH���)RU�PLQLPXP�

UDQJH�WDUJHWV��WKH�FUHZ�RQO\�XVHV�=RQH���*UHHQ�%DJ���7KH�RWKHU�EDJV�LQ�WKH�*UHHQ�%DJ�VHULHV�DUH�

VHW�DVLGH�IRU�ODWHU�GLVSRVDO��

�

8QOLNH�WKH�WDQN�FDQQRQ�DQG�VPDOO�DUPV�GLVFXVVHG�LQ�HDUOLHU�VHFWLRQV��WKH�����PP�KRZLW]HU�KDV�D�

PX]]OH�EUDNH���7KH�SXUSRVH�RI�WKH�PX]]OH�EUDNH�LV�WR�UHGXFH�WKH�UHFRLO���7KH�EUDNH�DFFRPSOLVKHV�

WKLV�E\�GHIOHFWLQJ�VRPH�RI�WKH�SURSHOODQW�JDV�EDFNZDUG���7KLV�EDODQFHV�RXW�WKH�IRUFHV�RQ�WKH�JXQ�

WXEH�DQG�PDNHV�LW�HDVLHU�WR�NHHS�WKH�WXEH�VWDEOH���7KH�DFRXVWLFDO�HIIHFW�LV�WR�FKDQJH�WKH�SDWWHUQ�RI�

WKH�XQPX]]OHG�JXQ�E\�UHGXFLQJ�WKH�QRLVH�LQ�IURQW�DQG�LQFUHDVLQJ�WKH�QRLVH�WR�WKH�UHDU��

�

7\SHV�RI�5RXQGV�

�

0RUWDUV� DQG� KRZLW]HUV� FDQ� EH� XVHG� WR� ILUH� VPRNH� URXQGV� WR� FUHDWH� FRYHU� RQ� WKH� EDWWOHILHOG��

LOOXPLQDWLRQ�URXQGV�WR�LOOXPLQDWH�WDUJHWV�DW�QLJKW��ZKLWH�SKRVSKRUXV�URXQGV�WR�VWDUW�ILUHV��DQG�KLJK�

H[SORVLYH�URXQGV�WR�GHVWUR\�WKH�WDUJHW��

�

)RU�SXUSRVHV�RI�FRPPXQLW\�QRLVH��WKH�RQO\�URXQG�WKDW�LV�KHDUG�ZKHQ�LW�KLWV�WKH�WDUJHW�LV�WKH�+(�

URXQG��7KH����PP�+(�URXQG�FRQWDLQV�DERXW����OE��RI�H[SORVLYH��:KHQ�XVHG�ZLWK�D�SUR[LPLW\�

GHWHFWLQJ��3'��IXVH��WKH�H[SORVLRQ�RFFXUV�DW�JURXQG�OHYHO��DQG�WKH�QRLVH�JHQHUDWHG�LV�QR�GLIIHUHQW�

WKDQ�IURP�D����OE�RSHQ�DLU�FKDUJH��7KH�+(�URXQG�RI�D�KRZLW]HU�RU�D�PRUWDU�H[SORGHV�LQ�WKH�RSHQ�

DLU��HLWKHU�QHDU� WKH�JURXQG�RI�DW�D�KHLJKW�DERYH�WKH�WDUJHW�DUHD��7KH�PDJQLWXGH�RI�WKH�VRXQG�LV�

SURSRUWLRQDO� WR� WKH� VLQJOH� HYHQW� H[SORVLYH� FKDUJH�� 7KH� SURSDJDWLRQ� RI� WKH� DFRXVWLF� ZDYH� LV�

RXWZDUG� IURP� WKH� VRXQG� DQG� LV� VWURQJO\� LQIOXHQFHG� E\�ZHDWKHU� FRQGLWLRQV�� 7KH� SURFHGXUH� IRU�

SUHGLFWLQJ� WKH� SHDN� VRXQG� SUHVVXUH� OHYHO� RI� PLOLWDU\� H[SORVLYHV� LV� EDVHG� RQ� HVWLPDWHV� RQ� WKH�

HTXDWLRQV�IRU�WKH�QRLVH�OHYHO�RI�RQH�SRXQG�RI�717�DW�YDULRXV�GLVWDQFHV�DQG�XQGHU�YDULRXV�ZHDWKHU�
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FRQGLWLRQV���7R�JHW�WKH�OHYHO�IRU�D�SDUWLFXODU�FRPELQDWLRQ�RI�H[SORVLYHV��DQ�DGMXVWPHQW�LV�DGGHG�

IRU�WKH�HTXLYDOHQW�ZHLJKW�DQG�IRU�GHSWK�RI�EXULDO��

�

0RUH�FRPSODLQWV�DUH�JHQHUDWHG�IURP�+(�URXQGV�ILUHG�IURP�PRUWDUV�DQG�KRZLW]HUV�DQG�H[SORGLQJ�

LQ� WKH� LPSDFW� DUHD� WKDQ� IURP� WKH�QRLVH�JHQHUDWHG�DW� WKH�PRUWDU�KRZLW]HU� ILULQJ�SRLQW�� �)RU� WKH�

���PP�KRZLW]HU��LW�LV�SRVVLEOH�WR�VXEVWLWXWH�D�ORZ�QRLVH�WUDLQLQJ�URXQG��NQRZQ�DV�WKH�/,75��IRU�

WKH�+(�URXQG���'HVLJQHG�VR�WKDW�LW�JHQHUDWHV�D�IODVK�RI�OLJKW�DQG�D�SXII�RI�VPRNH�FRPSDUDEOH�WR�

WKDW�RI�D�WUXH�+(�URXQG��WKH�/,75�URXQG�LV�XVHG�LQ�DUHDV�RI�KLJK�QRLVH�VHQVLWLYLW\��

�

7KH�EDOOLVWLF�ZDYH�LV�QRW�D�VLJQLILFDQW�QRLVH�VRXUFH�IRU�PRUWDUV�DQG�KRZLW]HUV���7KH�KLJKHU�]RQH�

FKDUJHV� RQ� WKH� ���PP� KRZLW]HU� OHDYH� WKH� JXQ� WXEH� DW� VXSHUVRQLF� VSHHG�� EXW� WKH� VSHHG� VRRQ�

EHFRPHV�VXEVRQLF���$W�DSRJHH��WKH�KLJKHVW�SRLQW�LQ�WKH�EDOOLVWLF�WUDMHFWRU\���WKH�VSHHG�LV�]HUR��DQG�

LW�WKHQ�LQFUHDVHV�DV�WKH�FKDUJH�PRYHV�WRZDUG�WKH�WDUJHW��

�

��������1RLVH�/HYHOV�
�

$YHUDJH�OHYHOV�IRU�WKH���PP�PRUWDU�����PP�PRUWDU��DQG�0���$������PP�KRZLW]HU�DUH�OLVWHG�

LQ�7DEOH� ����� �7KH�GDWD� VKRZQ� DUH� DYHUDJHV� RI� DOO� WKH�PHDVXUHPHQWV� WDNHQ�E\�6FKRPHU� HW� DO��

���������%HKLQG�WKH����PP�KRZLW]HU��WKH�OHYHOV�UDQJHG�IURP�������G%�ZLWK�=RQH���*UHHQ�%DJ�WR�

������ZLWK�=RQH���:KLWH�%DJ��
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7DEOH�������&�:HLJKWHG�6(/�DW�����0HWHUV��0RUWDUV�DQG�+RZLW]HUV�

�

�

'HJUHHV�$]LPXWK�IURP�'LUHFWLRQ�RI�)LUH�

�

&DOLEHU�&KDUJH�6L]H�

�� ��� ��� ��� ���� ���� ����

0RUWDU����PP��

$YJ��&KJ��

������ ������ ������� ������� ������� ������� �������

0RUWDU�����PP��

$YJ��&KJ��

������ ������ ������ ������ ����� ����� �����

0���$������PP��

$YJ��&KJ��

������ ������ ������ ������ ������ ������ ������

�

������ 5RFNHWV�DQG�0LVVLOHV�
�

5RFNHWV�DQG�PLVVLOHV�KDYH�WZR�QRLVH�LPSDFW�DUHDV��WKH�ILULQJ�SRLQW�DQG�WKH�LPSDFW�SRLQW���%RWK�DUH�

PXFK�OLNH�WKH�QRLVH�IURP�H[SORVLRQV�DOWKRXJK�WKH�ILULQJ�SRLQW�KDV�D�QRLVH�SDWWHUQ�UHODWHG�WR�WKH�

GLUHFWLRQ� WKDW� WKH� URFNHW� H[KDXVW� LV� SRLQWLQJ�� � )RUW� 'L[� XWLOL]HV� WZR� W\SHV� RI� URFNHWV� GXULQJ�

WUDLQLQJ�DFWLYLWLHV��WKH�72:��LQHUW��DQG�WKH������LQFK�URFNHW��LQHUW���

�

��������7\SHV�RI�1RLVH�
�

$� FRPPRQ� IHDWXUH� RI� URFNHWV� DQG�PLVVLOHV� LV� WKDW� WKH� SURSHOODQW� QRLVH� LV� KLJKHVW� WR� WKH� UHDU���

&RPEDW� IRUFHV� XVH� URFNHWV� LQ� ILYH� FRQILJXUDWLRQV�� GLUHFW� ILUH� DW� JURXQG� WDUJHWV� IURP� D� JURXQG�

SRVLWLRQ��LQGLUHFW�ILUH�DW�JURXQG�WDUJHWV�IURP�D�JURXQG�SRVLWLRQ��GLUHFW�ILUH�DW�DQ�DLUFUDIW�IURP�D�

JURXQG�SRVLWLRQ��DQWL�DLUFUDIW���GLUHFW�ILUH�DW�D�JURXQG�WDUJHW�IURP�DQ�DLUFUDIW��DQG�GLUHFW�ILUH�DW�DQ�

DLUFUDIW�IURP�DQ�DLUFUDIW���(DFK�RI�WKHVH�VLWXDWLRQV�SUHVHQWV�D�XQLTXH�DFRXVWLFDO�HQYLURQPHQW��

�

'LUHFW�ILUH�DW�JURXQG�WDUJHWV�IURP�D�JURXQG�SRVLWLRQ�

�

*URXQG�IRUFHV�HPSOR\�VHYHUDO�URFNHWV�DJDLQVW�DUPRUHG�WDUJHWV��VXFK�DV�WDQNV�DQG�LQIDQWU\�ILJKWLQJ�

YHKLFOHV���7KH�VPDOOHVW�RI�WKHVH�LV�WKH�/LJKW�$VVDXOW�:HDSRQ��/$:��URFNHW��ZKLFK�LV�ILUHG�E\�D�

VWDQGLQJ�VROGLHU�ZKR�KDV�WKH�URFNHW�WXEH�UHVWLQJ�RQ�KLV�VKRXOGHU���0RUH�HIIHFWLYH�DJDLQVW�DUPRU�

DUH�WKH�'UDJRQ�DQWLWDQN�URFNHW�DQG�WKH�$7����7KH�PRVW�HIIHFWLYH�DJDLQVW�DUPRUHG�WDUJHWV�LV�WKH�
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72:� � �7XEH�ODXQFKHG��2SWLFDOO\� WUDFNHG��:LUH�JXLGHG��PLVVLOH�� �7KLV�ZHDSRQ� LV� FDUULHG�RQ�D�

+LJK�0RELOLW\��0XOWL�3XUSRVH�:KHHOHG�9HKLFOH��+00:9��RU�VRPH�RWKHU�VPDOO�WDFWLFDO�YHKLFOH��

�

,QGLUHFW�ILUH�DW�JURXQG�WDUJHWV�IURP�D�JURXQG�SRVLWLRQ�

�

7KH�0XOWL�/DXQFK�5RFNHW�6\VWHP��0/56��FDQ�ILUH�RQH�RU�PRUH�URFNHWV�DJDLQVW�GLVWDQW�DUPRUHG�

WDUJHWV�� � 7KH�0/56� LV� GHVLJQHG� WR� GHVWUR\� WDUJHWV� LQ� DQ� DUHD� VHYHUDO� KXQGUHG�PHWHUV� DFURVV���

%HFDXVH�RI�WKH�ORQJ�UDQJH�RI�WKH�0/56��WKH�DFWXDO�URXQGV�FDQ�RQO\�EH�ILUHG�DW�ODUJH�LQVWDOODWLRQV��

VXFK�DV�:KLWH�6DQGV�0LVVLOH�5DQJH�� � ,Q�RUGHU� WR� WUDLQ�DW� VPDOOHU� LQVWDOODWLRQV�� WKH�8�6��$UP\�

GHYHORSHG�D�VSHFLDO�VKRUW�UDQJH�WUDLQLQJ�URXQG���%RWK�WKH�UHDO�DQG�WUDLQLQJ�URXQGV�OHDYH�WKH�URFNHW�

WXEH�DW�VXSHUVRQLF�VSHHGV���)RU�WKLV�UHDVRQ��WKH�EDOOLVWLF�ZDYH�PXVW�EH�WDNHQ�LQWR�FRQVLGHUDWLRQ�

ZKHQ�DVVHVVLQJ�QRLVH�JHQHUDWHG�E\�WKH�0/56��

�

'LUHFW�ILUH�DW�DQ�DLUFUDIW�IURP�D�JURXQG�SRVLWLRQ��$QWL�DLUFUDIW��

�

7KH�SULPDU\�DQWL�DLUFUDIW�ZHDSRQV� IRU�JURXQG� IRUFHV�DUH� WKH�VKRXOGHU�ILUHG�6WLQJHU�PLVVLOH�� WKH�

YHKLFOH�PRXQWHG�6WLQJHU� V\VWHP� �$YHQJHU��� WKH�YHKLFOH�PRXQWHG�&KDSDUUDO�� WKH�3DWULRW� V\VWHP��

DQG�WKH�+DZN���7UDLQLQJ�ZLWK�WKH�+DZN��D�JURXQG�EDVHG�PLVVLOH�WKDW�HQJDJHV�DLUFUDIW�DW�UHODWLYHO\�

KLJK�DOWLWXGHV��WDNHV�SODFH�RQO\�DW�)RUW�%OLVV��DQG�LV�QRW�DVVHVVHG�LQ�WKLV�GRFXPHQW���2WKHU�DQWL�

DLUFUDIW�ZHDSRQV�DUH�ILUHG�VR�IDU� IURP�WKH� LQVWDOODWLRQ�ERXQGDU\�DV�QRW� WR�EH�D�QRWLFHDEOH�QRLVH�

VRXUFH��

�

'LUHFW�ILUH�DW�D�JURXQG�WDUJHW�IURP�DQ�DLUFUDIW�

�

8�6�� $UP\� KHOLFRSWHUV� ILUH� �����LQFK� DQG� ����LQFK� URFNHWV� DW� JURXQG� WDUJHWV�� � 7KH� ODUJHVW�

ZHDSRQ�� WKH� +HOOILUH� PLVVLOH�� LV� VR� H[SHQVLYH� WKDW� KHOLFRSWHU� SLORWV� XVH� FRPSXWHU�FRQWUROOHG�

VLPXODWRUV�WR�WUDLQ��

�

�
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7DEOH�����OLVWV�WKH�&�ZHLJKWHG�6(/�DW�����PHWHUV�IURP�VRPH�RI�WKH�8�6��$UP\ V�URFNHWV��

� �

7DEOH�������&�:HLJKWHG�6(/�DW�����0HWHUV��8�6��$UP\�5RFNHWV�

�

� 'HJUHHV�$]LPXWK�IURP�'LUHFWLRQ�RI�)LUH�

7\SH�RI�5RFNHW� �� ��� ��� ��� ���� ���� ����

/$:� ����� ����� ����� ����� ������ ������ ������

72:� ����� ����� ����� ����� ������ ������ ������

�����LQFK�5RFNHW� ����� ����� ����� ����� ����� ����� �����

6RXUFH���6FKRPHU��������&+330��������
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���� /$1'�86(�&203$7,%,/,7<�
�

���� ,QWURGXFWLRQ�
�

/DQG�XVH�SDWWHUQV�DW�)RUW�'L[�UHIOHFW�WKH�HYROYLQJ�PLVVLRQV�RI�WKDW�LQVWDOODWLRQ�RYHU�PDQ\�\HDUV��

&KDQJHV� LQ� ODQG� XVH� RFFXU� ZKHQ� D� SDUWLFXODU� DUUDQJHPHQW� LV� DOWHUHG� GXH� WR� VXFK� IDFWRUV� DV�

FKDQJHV� LQ� WKH� LQVWDOODWLRQ V�PLVVLRQ� RU� D� FKDQJH� LQ�ZHDSRQV� WHFKQRORJ\�� �$� FULWLFDO� IDFWRU� LQ�

SODQQLQJ�RU�FKDQJLQJ�ODQG�XVH�LV�WKH�H[WHQW�WR�ZKLFK�DGMDFHQW�ODQG�XVHV�DUH�FRPSDWLEOH�ZLWK�WKH�

SURMHFWHG�ODQG�XVH�DQG�KRZ�WKHVH�FKDQJHV�PD\�FRQIRUP�WR�HVWDEOLVKHG�SROLFLHV�RI�WKH�'HSDUWPHQW�

RI�WKH�$UP\��

�

���� ([LVWLQJ�&RQGLWLRQV�
�

7KH� SULPDU\� ODQG� XVH� DW� )RUW� 'L[� LV� ILHOG� WUDLQLQJ� VSDFH�� � 7UDLQLQJ� VSDFH� LV� VXEGLYLGHG� LQWR�

PDQHXYHU�DQG�LPSDFW�DUHDV���0DQHXYHU�DUHDV�DFFRPPRGDWH�QHDUO\�DOO�W\SHV�RI�JURXQG�DFWLYLW\�RU�

DLUFUDIW� RYHUIOLJKW�� � ,QFOXGHG� LQ� PDQHXYHU� DUHDV� DUH� SDYHG� DUHDV� HVWDEOLVKHG� WR� WUDLQ� YHKLFOH�

GULYHUV� LQ� SURSHU� PLOLWDU\� FRQYR\� DQG� PRWRU� YHKLFOH� RSHUDWLQJ� WHFKQLTXHV�� � ,Q� DGGLWLRQ��

VSHFLDOL]HG�DQG�VXSSRUW�IDFLOLWLHV�DUH�ORFDWHG�LQ�PDQHXYHU�DUHDV���6RPH�H[DPSOHV�RI�WKHVH�DUH�WKH�

FRUUHFWLRQDO�IDFLOLW\�ORFDWHG�RQ�5DQJH�5RDG��WKH�DPPXQLWLRQ�VWRUDJH�DUHDV��DQG�WKH�8QLW�7UDLQLQJ�

(TXLSPHQW�6LWH��87(6����,PSDFW�DUHDV�FRPSULVH�VHFWLRQV�RI�ODQG�WKDW�RUGLQDQFH�DQG�VPDOO�DUPV�

DUH� ILUHG� LQWR� RU� H[SORGHG� XSRQ�� � 7DEOH� ���� GHWDLOV�� E\� VLWH�� WKH� FDSDELOLWLHV� DQG� FRQIOLFWV�

DVVRFLDWHG�ZLWK�HDFK�RI�WKH�ILULQJ�UDQJHV�VXUURXQGLQJ�)RUW�'L[��

�

7KH�&DQWRQPHQW�$UHD�DW�)RUW�'L[�FRQWDLQV�DFWLYLWLHV�VXFK�DV�IDPLO\�DQG�XQDFFRPSDQLHG�SHUVRQDO�

KRXVLQJ��WURRS�ELOOHWLQJ��DGPLQLVWUDWLYH�EXLOGLQJV��UHFUHDWLRQDO�DUHDV��KRVSLWDOV�DQG�KHDOWK�FOLQLFV��

VFKRROV� DQG� FODVVURRPV�� GLQLQJ� IDFLOLWLHV�� DQG� XWLOLW\� RSHUDWLRQV�� ,Q� DGGLWLRQ�� VRPH� LQVWDOODWLRQ�

ODQG�LV�JUDQWHG�WR�WKH�JHQHUDO�SXEOLF��SURYLGHG�WKHUH�LV�QR�FRQIOLFW�ZLWK�PLOLWDU\�RSHUDWLRQV���7KH�

PDLQ�XVHV�DYDLODEOH�WR�WKH�SXEOLF�DUH�KXQWLQJ��ILVKLQJ��DQG�KLNLQJ��
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Table 3-1.  Range Capabilities and Conflicts 
�

SITE LOCATION TYPE OF SITE AMMUNITION 
# OF LANES/ 

DEMOLITION 
AREA 

REMARKS 

RG 1 WV407301 Test Range:  Ordnance testing and 
experimental range. 

All small arms, all mortars, 40mm TPT, 20mm TPT, 
2.75 RKT, 35mm sub-cal, AT4 sub-cal, dragon sub-cal 

4 Lanes Conflicts – N/A 

RG 2 WV375302 ITT:  Individual tactical training skills.  This 
range is a 2sq. km no fire area. 

Blanks, pyrotechnics N/A Conflicts – TAC 7C non-firing 
TNG 1sq km area.  No aerial flares. 

RG 3 WV379295 HG ASLT:  Hand grenade assault course 
(practice) 

Dummy (inert and smoke) hand grenades, blanks, 
pyrotechnics 

6 bays Conflicts – TAC 7C.  No aerial 
flares. 

RG 3A WV385295 HG LIVE Fragmentation, concussion, smoke 6 bays Conflicts – RG 10 

RG 4 WV381296 HG ASLT Dummy (inert and smoke) hand grenades, blanks, 
pyrotechnics 

1 assault course Conflicts – TAC 7C.  No aerial 
flares. 

RG 5 WV385298 Map reading N/A N/A Conflicts – N/A 

RG 6 WV387303 Combat pistol qualification (day/night) .22, .38, .308, .45, .357, 9mm, 10mm, shotgun 12, lanes (RETS) 14, 
stationary 

Conflicts – NW tank trail 

RG 6A WV387301 NJ police academy .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, shotgun 16, pistol 30, M16 zero Conflicts – NW tank trail 

RG 7 WV386299 25 meter multi purpose, M203, LAW, AT4 5.56, 40mm, TPT, 66mm law, 35mm law sub-cal, 7.62, 
AT4 sub-cal, .50 dragon sub-cal 

30, 25 meter 10, M203 
and MG 

Conflicts – N/A Hard targets to 
800 meters.  No 25 meter TGT 
frams, stakes only. 

RG 8 WV386298 Anti-armor 40mm Sub-cal only, TPT only 9 points Conflicts – N/A Hard targets to 
800 meters. 

RG 9 WV385296 M203 qualification 40mm TPT 4 lanes Conflicts – N/A 

RG 10 WV381292 Machine Gun (MG) zero 5.56, 7.62, .50 8 lanes Conflicts – RG 3A 

RG 11 WV380288 MG transition & qualification (day/night) 5.56, 7.62, .50 8 lanes zero points Conflicts – N/A 

RG 12 WV377286 Military Operations in Urban Terrain 
(MOUT). 

Blanks, pyrotechnics and smoke 2, one story 
5, two story 
2faced 

Conflicts – N/A 
No aerial 
Flares 

RG 13 WV381283 M 16 night firing, M31A1 targets at 25 & 
50 meters 

.22, .38, .308, .45, .357, 9mm, 10mm, 5.56 60 points 

25 & 50 meters 

Conflicts – N/A 

RG 14 WV385279 Recreation Service Trap Range All small arms, shotgun, archery, .50 muzzle load N/A Conflicts – N/A 

RG 15 WV387272 Known distance 5.56, 7.62, .50 84 points Conflicts – N/A 

 

RG 16 WV388270 Field fire, night fire RETS .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62 (M14) 16 points Conflicts  - N/A 

RG 17 WV388268 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, shotgun 60 points Conflicts – N/A Leased to FBI 
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SITE LOCATION TYPE OF SITE AMMUNITION 
# OF LANES/ 

DEMOLITION 
AREA 

REMARKS 

RG 18 WV390266 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

100 points Conflicts – N/A 

RG 19 WV391261 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

60 points Conflicts – N/A 

RG 20 WV393260 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

60 points Conflicts – N/A 

RG 21 WV395261 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

35 points Conflicts – N/A 

RG 22 WV398261 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

35 points Conflicts – N/A 

RG 23 WV399261 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

35 points Conflicts – N/A 

RG 24 WV401259 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

60 points Conflicts – N/A 

RG 25 WV412257 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

37 points Conflicts _ N/A Leased to Air 
Force 

RG 26 WV416256 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

50 points Conflicts – N/A 

RG 27A WV417256 25 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

30 points Conflicts – N/A 

RG 27B WV418256 25 meter multipurpose .22, .38, 308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

30 points Conflicts – N/A 

RG 27C WV419256 25 meter multipurpose .22, .38, 308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

30 points Conflicts – N/A 

RG 28 WV419254 25 meter multipurpose .22, .38, 308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

80 points Conflicts – N/A Can be increased 
to 110 points w/targets on stakes. 

RG 29 WV424256 25 meter multipurpose .22, .38, 308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

60 points Conflicts – N/A Can be increased 
to 110 points w/targets on stakes. 

RG 30 A WV426254 Day/night defense for squad live, M31A1 .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 40mm 
TOPT, 7.62, shotgun 

10 two man covered 
fighting positions, 2 
MG positions 

Conflicts – N/A 

RG 30 A WV429255 Fire and maneuver 5.56 BALL, practice HG 4 lanes Conflicts – N/A 
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SITE LOCATION TYPE OF SITE AMMUNITION 
# OF LANES/ 

DEMOLITION 
AREA 

REMARKS 

RG 31 WV439253 100 meter multipurpose MG zero .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

13, 25 meter 

8, 10 meter 

Conflicts – N/A 

RG 32 WV442253 Field fire, night fire RETS .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62 16 points Conflicts – N/A 4 firing orders per 
hour 

RG 33 WV444254 100 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 
shotgun 

13, 25 meter 

8, 10 meter 

4 foxhole 

Conflicts – N/A 

RG 34 WV450254 Qualification course .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62 16 points Conflicts – N/A 

RG 35 WV452253 Record proficiency and qualification range .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62 16 points Conflicts – N/A 4 firing orders per 
hour. 

RG 37 WV457254 100 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, shotgun 5 points Conflicts – N/A 

RG 38 WV459253 Record proficiency and qualification range .22, .38, .308, .45, .357, 9mm, 10mm, 5.56 16 points Conflicts – N/A 4 firing orders per 
hour 

RG 39 WV473260 Mortar firing point 4 60mm, 81mm, 4.2 10 points Conflicts – N/A 

RG 39A WV470256 Mortar point #3 (alternate 25 meter 
multipurpose) 

60mm, 81mm, 4.2, .22, .38, .308, .45, .357, 9mm, 
10mm, 5.56, 7.62, shotgun 

20 points Conflicts – N/A 

EOR WV483262 Explosive Ordnance Range (EOR), 
demolition training 

Blasting cap; electric and non-electric, detonation cord, 
TNT, and Composition C4 

 Conflicts – N/A 

RG 47 WV483278 Mortar scaled RG, MG familiarization 60 mm TPT round 2 points Conflicts – RG 47A down range 

RG 47A WV483278 Single point tank range, 10 meter MG, 25 
meter multipurpose 

.22, .38, .308, .45, .357, 9mm, 10mm, 5.56, .50, 
shotgun, 40mm TPT, HETP 

30, 25 meter 

8, 10 meter 

1, tank point 

Conflicts – RG 47 down range 

MFP 5 

RG 47B WV483278 Rifle and pistol range .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, .40, 40mm 
(TPT-only) 

30 points Conflicts – RG 47A down range 

RG 53 WV483282 MG familiarization .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, .50, 
shotgun 

4 points Conflicts – RG 47 down range, RG 
55, MFP6 

RG 55 WV480284 Demolition Training Blasting cap; electric and non-electric, detonation cord, 
TNT, Composition C4, bangalore torpedo 

4 bunkers Conflicts – RG 53 (when down 
range setting charges), MFP6 

RG 59A WV464283 Observation point for 59C impact area N/A Tower Conflicts – RG 59E 

RG 59B WV463288 1TT & defensive training Blanks and pyrotechnics Demonstration/Trainin
g Area 

Conflicts – N/A 
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SITE LOCATION TYPE OF SITE AMMUNITION 
# OF LANES/ 

DEMOLITION 
AREA 

REMARKS 

RG 59C WV461291 U.S. weapons demonstration .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, 0.50, 
shotgun, 40mm, LAW, AT4, TNT, C4, mortar, 60mm, 
81mm, 120mm, artillery 105, 155, 8in, Tow inert, 
claymore, dragon sub-cal 

 Conflicts – N/A 

RG 59D WV463294 Anti-armor training .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, .50, 
shotgun, 40mm, LAW & AT4, and dragon sub-cal 

4 bunkers 

4 MG positions 

20 law & AT4 

6 M203 

Conflicts – 59C OP bunker survey 
control point 

RG 59E WV469285 Infiltration course 7.62, C4, TNT, pyrotechnics 2 towers Conflicts – RG 59, ammo must be 
for overhead fire. ¼ lb. TNT 

RG 61 WV466299 Tank and aerial gunnery .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, .50, 
shotgun, 40mm, TPT, 20mm TP, 105mm TP-T,120mm 
TP-T, 120mm TPCSDS-T, TOW inert; AT4, LAW, 
2.75-inch inert, dragon sub-cal 

2 course roads FAARP Conflicts – down range on RG 
59C, 59D, 65, 85 

RG 63 WV465301 50 meter multipurpose .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, .50, 
shotgun 

20 points Conflicts – RG 61 

RG 65 WV465311 Tank and aerial gunnery .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, .50, 
shotgun, 40mm, TPT, 20mm TP,105mm TP-T,120mm 
TP-T, 120mm TPCSDS-T, TOW inert; AT4, LAW, 
2.75-inch inert, dragon sub-cal 

2 Coarse Roads 

FAARP 

 

Conflicts – do not go forward of 
firing line when RG 71 is hot.  Do 
not go down range past 1500 
meters when artillery is firing.  RG 
61 down range 

RG 71 WV461312 Mortar firing point #7, small arms 
multipurpose 

60mm, 81mm, 4.2, .22, .38, .308, .45, .357, 9mm, 
10mm, 5.56, 7.62, .50, shotgun 

30, 25 meter Conflicts – RG 65 down range 

RG 75 WV460316 Mortar firing point #10 60mm, 81mm, 4.2 N/A Conflicts – Bucks Swamp Road 

RG 85 WV454323 Tank and aerial gunnery .22, .38, .308, .45, .357, 9mm, 10mm, 5.56, 7.62, .50, 
shotgun, 40mm, TPT, 20mm, TP,105mm TP-T,120mm 
TP-T, 120mm TPCSDS-T, TOW inert; AT4, LAW, 
dragon sub-cal 

2 road courses 

FAARP 

Conflicts – Bucks Swamp Road, 
RG 61 down range 

RG 86 WV458323 Dragon and tow tracking N/A 5 points Conflicts – N/A 

RG EOD WV458323 Explosive Ordinance Disposal As required Bunker Conflicts – N/A coordinate with 
60th EOD 

TD 7 WV328268 Target detection Blanks and pyrotechnics Observation line Conflicts – N/A 

TD 8 WV413240 Target detection Blanks and pyrotechnics Observation line Conflicts – N/A 

HF 11 WV346275 CS chamber CS gas pellets and powder CS chamber Conflicts – N/A 

OBSTCRSE WV335273 Obstacle course N/A 17 obstacles Conflicts – N/A 
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SITE LOCATION TYPE OF SITE AMMUNITION 
# OF LANES/ 

DEMOLITION 
AREA 

REMARKS 

CONFCRSE WV328267 Confidence course N/A 21 obstacles Conflicts – N/A 

LRC WV329268 Leadership Reaction Course N/A 15 stations Conflicts – N/A 

EPW WV330265 Enemy Prisoner of War Blanks and pyrotechnics POW compound Conflicts – N/A No aerial flares 

RAP/ 

TOW 

WV333267 Rappel tower N/A Tower Conflicts – N/A Requires rappel 
master 

DTA 1 WV363272 Driver training area N/A 2 miles of asphalt 
network 

Conflicts – TAC 5E 

DTA 2 WV353283 Driver training area N/A 30,000 sq. meter 
asphalt pad 

Conflicts – TAC 5E 

DTA 3 WV357286 Driver training area N/A 2 miles off-road course Conflicts – TAC 5D 

DTA 4 WV469301 Driver training area N/A 3 miles off-road course Conflicts – TAC 5D 

DTA 5 WV474303 Driver training area N/A 3 miles off-road course Conflicts – TAC 9D 

DTA 6  Driver training area N/A 3 miles off-road course Conflicts – TAC 32C, 32B, 35A, 
35C 

LN 1 WV331270 Beginners day land navigation N/A 16 start points 4 lanes 
EA 

Conflicts – N/A 

LN 2 WV301276 Intermediate day and advances night land 
navigation 

N/A 4 start points 

2 lanes EA 

Conflicts – TAC 1F 

LN 3 WV366285 Intermediate day and advances night land 
navigation 

N/A 17 start points 

4 lanes EA 

Conflicts – TAC 5A-G 

LN 4 WV487254 Intermediate day and advances night land 
navigation 

N/A 7 start points 

2 lanes EA 

Conflicts – TAC 12A/B, 13B, C, 
D, AFP 6, 7, 10, 11, 13, 21 

FG01 WV332284 Physical training N/A 1 miles track, PT 
building 

Conflicts – N/A 

FF24 WV335276 Physical training N/A ¼ mile track Conflicts – N/A 

FF79 WV338279 Physical training N/A ¼ mile track Conflicts – N/A 

CTT WV333261 Common task training Blanks and pyrotechnics N/A Conflicts – N/A No aerial flares 
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���� /DQG�8VH�&RPSDWLELOLW\�*XLGHOLQHV�
�

������ 1RLVH�=RQHV�
�

7KLV�SDUW�RI�WKH�(103�VWXG\�FRQVLVWV�RI�JXLGHOLQHV�IRU�DFFHSWDEOH�QRLVH�OHYHOV�IRU�DGMDFHQW�RII�

EDVH� DQG� RQ�EDVH� ODQG� XVHV�� �7R� GHWHUPLQH� ODQG� XVH� FRPSDWLELOLW\�� WKH� QRLVH� H[SRVXUH� DUHD� LV�

GLYLGHG� LQWR� WKUHH� QRLVH� ]RQHV�� �1RLVH�=RQH� ,� �QRLVH� OHYHOV� OHVV� WKDQ���G%�'1/�� LV� DQ�DUHD�RI�

PLQLPDO�LPSDFW��DQG�JXLGHOLQHV�VKRZ�FRPSDWLELOLW\�ZLWK�PRVW�XVHV��KRZHYHU��IRU�VHQVLWLYH�ODQG�

XVHV��JXLGHOLQHV�UHTXLUH�DGGLWLRQDO�HYDOXDWLRQ���1RLVH�=RQH�,,��QRLVH�OHYHOV�EHWZHHQ���G%�DQG���G%�

'1/��LV�DQ�DUHD�RI�PRGHUDWH�LPSDFW���1RLVH�=RQH�,,,��QRLVH�OHYHOV�LQ�H[FHVV�RI���G%�'1/��LV�WKH�

PRVW� VHYHUHO\� LPSDFWHG� DUHD�� � $GGLWLRQDO� LQIRUPDWLRQ� RQ� WKHVH� QRLVH� ]RQHV� DQG� WKHLU� DIIHFWHG�

HQYLURQV� LV� SUHVHQWHG� LQ� 6HFWLRQ� ������� � 7DEOH� ���� SUHVHQWV� ODQG� XVH� FDSDELOLW\� JXLGHOLQHV� DV�

GHILQHG�E\�WKH�8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��6WDQGDUG�/DQG�8VH�&RGLQJ�0DQXDO��

�

������ &OHDU�=RQHV�DQG�$FFLGHQW�3RWHQWLDO�=RQHV�
�

$LUFUDIW�RSHUDWLRQV�DUH�FRQGXFWHG�DFFRUGLQJ�WR�8�6��$UP\�DQG�)HGHUDO�$YLDWLRQ�$GPLQLVWUDWLRQ�

SURFHGXUHV�DQG�UHTXLUHPHQWV���)OLJKW�SDWKV�DUH�HVWDEOLVKHG�WR�PLQLPL]H�ULVNV�DVVRFLDWHG�ZLWK�DLU�

RSHUDWLRQV���$�FRQFHUQ�DW�)RUW�'L[�LV�WKH�IDFW�WKDW�)RUW�'L[�OLHV�XQGHU�WKH�DSSURDFK�DQG�GHSDUWXUH�

URXWHV�IRU�0F*XLUH�$)%�DQG��WR�D�OHVVHU�H[WHQW��/DNHKXUVW�1$(&��

�

7KH� IUDPHZRUN� IRU� ODQG�XVH�SODQQLQJ� LQ�DLUILHOG�HQYLURQPHQWV� LV� WKH� LGHQWLILFDWLRQ�RI�$FFLGHQW�

3RWHQWLDO�=RQHV� �$3=V��� �7KHUH� DUH� WKUHH� W\SHV� RI�$3=V�� H[WHQGLQJ�RXW� IURP� WKH� HQGV� RI� WKH�

UXQZD\�DORQJ�WKH�DSSURDFK�DQG�GHSDUWXUH�SDWKV���7KH�&OHDU�=RQH��WKH�DUHD�FORVHVW�WR�WKH�UXQZD\�

HQG��LV�WKH�PRVW�KD]DUGRXV���7KH�RYHUDOO�ULVN�LV�VR�KLJK�WKDW�WKH�'HSDUWPHQW�RI�'HIHQVH�JHQHUDOO\�

DFTXLUHV� WKH� ODQG� WKURXJK� SXUFKDVH� RU� HDVHPHQW� WR� SUHYHQW� GHYHORSPHQW�� � $3=� ,� LV� DQ� DUHD�

EH\RQG� WKH�&OHDU�=RQH� DQG�SRVVHVVHV� D� VLJQLILFDQW� SRWHQWLDO� IRU� DFFLGHQWV�� �$3=� ,,� LV� DQ� DUHD�

EH\RQG� $3=� ,� KDYLQJ�PHDVXUDEOH� SRWHQWLDO� IRU� DFFLGHQWV�� � &XUUHQW� $3=V� DW� )RUW� 'L[� GR� QRW�

LPSDFW� VXUURXQGLQJ�FRPPXQLWLHV�� � ,QIRUPDWLRQ�RQ�$3=V�DVVRFLDWHG�ZLWK�0F*XLUH�$)%�FDQ�EH�

IRXQG�LQ�WKH�0F*XLUH�$)%�$,&8=�6WXG\�GDWHG�������
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���� 3DUWLFLSDWLRQ�LQ�WKH�3ODQQLQJ�3URFHVV�
�

$V�ORFDO�FRPPXQLWLHV�SUHSDUH�WKHLU�ODQG�XVH�SODQV��WKH�$UP\�PXVW�EH�UHDG\�WR�SURYLGH�DGGLWLRQDO�

LQSXWV���7KH�'HSDUWPHQW�RI�3XEOLF�:RUNV��'3:��KDV�EHHQ�GHVLJQDWHG�DV�WKH�RIILFLDO�OLDLVRQ�ZLWK�

WKH� ORFDO� FRPPXQLW\� RQ� DOO� SODQQLQJ� PDWWHUV�� � 7KLV� RIILFH� LV� SUHSDUHG� WR� SDUWLFLSDWH� LQ� WKH�

FRQWLQXLQJ�GLVFXVVLRQ�RI�]RQLQJ�DQG�RWKHU�ODQG�XVH�PDWWHUV�DV�WKH\�PD\�DIIHFW��RU�PD\�EH�DIIHFWHG�

E\��)RUW�'L[��
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7DEOH�������/DQG�8VH�&RPSDWLELOLW\�
�

/$1'�86(�
12,6(�=21(6�

�
6/8&0�
12�� 1$0(� ������

G%�
������
G%�

������
G%�

����
G%�

��� 5HVLGHQWLDO� � � � �

��� +RXVHKROG�XQLWV� � � � �

������ 6LQJOH�XQLWV��GHWDFKHG� $�� %�� 1� 1�

������ 6LQJOH�XQLWV��VHPLGHWDFKHG� $�� %�� 1� 1�

������ 6LQJOH�XQLWV��DWWDFKHG�URZ� $�� %�� 1� 1�

������ 7ZR�XQLWV��VLGH�E\�VLGH� $�� %�� 1� 1�

������ 7ZR�XQLWV��RQH�DERYH�WKH�

RWKHU�

$�� %�� 1� 1�

������ $SDUWPHQWV��ZDON�XS� $�� %�� 1� 1�

������ $SDUWPHQWV��HOHYDWRU� $�� %�� 1� 1�

��� *URXS�TXDUWHUV� $�� %�� 1� 1�

��� 5HVLGHQWLDO�KRWHOV� $�� %�� 1� 1�

��� 0RELOH�KRPH�SDUNV�RU�

FRXUWV�

1� 1� 1� 1�

��� 7UDQVLHQW�ORGJLQJV� $�� %�� &�� 1�

��� 2WKHU�UHVLGHQWLDO� $�� %�� 1� 1�

��� 0DQXIDFWXULQJ� � � � �

��� )RRG�	�NLQGUHG�SURGXFWV��

PDQXIDFWXULQJ�

<� <�� <�� <��

��� 7H[WLOH�PLOO�SURGXFWV��

PDQXIDFWXULQJ�

<� <�� <�� <��

��� $SSDUHO�DQG�RWKHU�ILQLVKHG�

SURGXFWV�PDGH�IURP�IDEULFV��

OHDWKHU��DQG�VLPLODU�

PDWHULDOV��PDQXIDFWXULQJ�

<� <�� <�� <��

��� /XPEHU�DQG�ZRRG�SURGXFWV�

�H[FHSW�IXUQLWXUH���

PDQXIDFWXULQJ�

<� <�� <�� <��

��� )XUQLWXUH�DQG�IL[WXUHV��

PDQXIDFWXULQJ�

<� <�� <�� <��

��� 3DSHU�	�DOOLHG�SURGXFWV��

PDQXIDFWXULQJ�

<� <�� <�� <��

��� 3ULQWLQJ��SXEOLVKLQJ��DQG�

DOOLHG�LQGXVWULHV�

<� <�� <�� <��

��� &KHPLFDOV�DQG�DOOLHG�

SURGXFWV��PDQXIDFWXULQJ�

<� <�� <�� <��

��� 3HWUROHXP�UHILQLQJ�DQG� <� <�� <�� <��
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�
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G%�
������
G%�

������
G%�

����
G%�

UHODWHG�LQGXVWULHV�

��� 0DQXIDFWXULQJ� � � � �

��� 5XEEHU�DQG�PLVF��SODVWLF�

SURGXFWV��PDQXIDFWXULQJ�

<� <�� <�� <��

��� 6WRQH��FOD\�DQG�JODVV�

SURGXFWV�PDQXIDFWXULQJ�

<� <�� <�� <��

��� 3ULPDU\�PHWDO�LQGXVWULHV� <� <�� <�� <��

��� )DEULFDWHG�PHWDO�SURGXFWV��

PDQXIDFWXULQJ�

<� <�� <�� <��

��� 3URIHVVLRQDO��VFLHQWLILF��DQG�

FRQWUROOLQJ�LQVWUXPHQWV��

SKRWRJUDSKLF�DQG�RSWLFDO�

JRRGV��ZDWFKHV�DQG�FORFNV�

PDQXIDFWXULQJ�

<� $� %� 1�

��� 0LVFHOODQHRXV�

PDQXIDFWXULQJ�

<� <�� <�� <��

��� 7UDQVSRUWDWLRQ��FRPPXQLFDWLRQV�DQG�

XWLOLWLHV�

� � �

���

�

5DLOURDG��UDSLG�UDLO�WUDQVLW�

DQG�VWUHHW�UDLOURDG�

WUDQVSRUWDWLRQ�

<� <�� <�� <��

��� 0RWRU�YHKLFOH�

WUDQVSRUWDWLRQ�

<� <�� <�� <��

��� $LUFUDIW�WUDQVSRUWDWLRQ� <� <�� <�� <��

��� 0DULQH�FUDIW�WUDQVSRUWDWLRQ� <� <�� <�� <��

��� +LJKZD\�	�VWUHHW�ULJKW�RI�

ZD\�

<� <�� <�� <��

��� $XWRPRELOH�SDUNLQJ� <� <�� <�� <��

��� &RPPXQLFDWLRQV� <� $�� %�� 1�

��� 8WLOLWLHV� <� <� <�� <��

��� 2WKHU�WUDQVSRUWDWLRQ�

FRPPXQLFDWLRQV�DQG�

XWLOLWLHV�

<� $�� %�� 1�

��� 7UDGH� � � � �

��� :KROHVDOH�WUDGH� <� <�� <�� <��

��� 5HWDLO�WUDGH�EXLOGLQJ�

PDWHULDOV��KDUGZDUH�DQG�

IDUP�HTXLSPHQW�

<� <�� <�� <��

��� 5HWDLO�WUDGH�JHQHUDO�

PHUFKDQGLVH�

<� $� %� 1�

��� 5HWDLO�WUDGH�IRRG� <� $� %� 1�
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G%�
������
G%�

������
G%�

����
G%�

��� 5HWDLO�WUDGH�DXWRPRWLYH��

PDULQH�FUDIW��DLUFUDIW�DQG�

DFFHVVRULHV�

<� $� %� 1�

��� 5HWDLO�WUDGH�DSSDUHO�DQG�

DFFHVVRULHV�

<� $� %� 1�

��� 5HWDLO�WUDGH�IXUQLWXUH��

KRPH�IXUQLVKLQJV�DQG�

HTXLSPHQW�

<� $� %� 1�

��� 5HWDLO�WUDGH�HDWLQJ�DQG�

GULQNLQJ�HVWDEOLVKPHQWV�

<� $� %� 1�

��� 2WKHU�UHWDLO�WUDGH� <� $� %� 1�

��� 6HUYLFHV� � � � �

��� )LQDQFH��LQVXUDQFH�DQG�UHDO�

HVWDWH�VHUYLFHV�

<� $� %� 1�

��� 3HUVRQDO�VHUYLFHV� <� $� %� 1�

����� &HPHWHULHV� <� <�� <�� <�����

��� %XVLQHVV�VHUYLFHV� <� $� %� 1�

��� 5HSDLU�VHUYLFHV� <� <�� <�� <��

��� 3URIHVVLRQDO�VHUYLFHV� <� $� %� 1�

����� +RVSLWDOV��QXUVLQJ�KRPHV� $
� %
� 1� 1�

����� 2WKHU�PHGLFDO�IDFLOLWLHV� <� $� %� 1�

��� &RQWUDFW�FRQVWUXFWLRQ�

VHUYLFHV�

<� $� %� 1�

��� *RYHUQPHQWDO�VHUYLFHV� <
� $
� %
� 1�

��� (GXFDWLRQDO�VHUYLFHV� $
� %
� 1� 1�

��� 0LVFHOODQHRXV�VHUYLFHV� <� $� %� 1�

��� &XOWXUDO��HQWHUWDLQPHQW�

DQG�UHFUHDWLRQDO�

� � � �

��� &XOWXUDO�DFWLYLWLHV�

�LQFOXGLQJ�FKXUFKHV��

$
� %
� 1� 1�

����� 1DWXUH�H[KLELWV� <
� 1� 1� 1�

��� 3XEOLF�DVVHPEO\� <� 1� 1� 1�

����� $XGLWRULXPV��FRQFHUW�KDOOV� $� %� 1� 1�

������ 2XWGRRU�PXVLF�VKHOO��

DPSKLWKHDWHUV�

1� 1� 1� 1�

����� 2XWGRRU�VSRUWV�DUHQDV��

VSHFWDWRU�VSRUWV�

<�� <�� 1� 1�

��� $PXVHPHQWV� <� <� 1� 1�
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�
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G%�
������
G%�

������
G%�

����
G%�

��� 5HFUHDWLRQDO�DFWLYLWLHV�

�LQFOXGLQJ�JROI�FRXUVHV��

ULGLQJ�VWDEOHV��ZDWHU�

UHFUHDWLRQ��

<
� $
� %
� 1�

��� 5HVRUWV�DQG�JURXS�FDPSV� <
� <
� 1� 1�

��� 3DUNV� <
� <
� 1� 1�

���

�

2WKHU�FXOWXUDO��

HQWHUWDLQPHQW�DQG�

UHFUHDWLRQ�

�

�

<
� <
� 1� 1�

��� 5HVRXUFHV�SURGXFWLRQ�DQG�

H[WUDFWLRQ�

� � � �

��� $JULFXOWXUH��H[FHSW�

OLYHVWRFN��

<�� <�� <��� <������

�����WR������ /LYHVWRFN�IDUPLQJ�DQG�

DQLPDO�EUHHGLQJ�

<�� <�� <��� <������

��� $JULFXOWXUDO�UHODWHG�

DFWLYLWLHV�

<�� <�� 1� 1�

��� )RUHVWU\�DFWLYLWLHV�DQG�

UHODWHG�VHUYLFHV�

<�� <�� <��� <������

��� )LVKLQJ�DFWLYLWLHV�DQG�

UHODWHG�VHUYLFHV�

<� <� <� <�

��� 0LQLQJ�DFWLYLWLHV�DQG�

UHODWHG�VHUYLFHV�

<� <� <� <�

��� 2WKHU�UHVRXUFHV�SURGXFWLRQ�

DQG�H[WUDFWLRQ�

<� <� <� <�

� � /(*(1'�

� 6/8&0���6WDQGDUG�/DQG�8VH�&RGLQJ�0DQXDO��8�6��'HSDUWPHQW�RI�7UDQVSRUWDWLRQ��

� <����<HV����/DQG�XVHV�DQG�UHODWHG�VWUXFWXUHV�DUH�FRPSDWLEOH�ZLWKRXW�UHVWULFWLRQ��

� 1����1R����/DQG�XVH�DQG�UHODWHG�VWUXFWXUHV�DUH�QRW�FRPSDWLEOH�DQG�VKRXOG�EH�SURKLELWHG��

� $��%��RU�&���/DQG�XVH�DQG�UHODWHG�VWUXFWXUHV�JHQHUDOO\�FRPSDWLEOH��PHDVXUHV�WR�DFKLHYH�1/5�IRU�$��'1/�����������%�
�'1/�����������&��'1/�����������QHHG�WR�EH�LQFRUSRUDWHG�LQWR�WKH�GHVLJQ�DQG�FRQVWUXFWLRQ�RI�VWUXFWXUHV��

� $
��%
��DQG�&
���/DQG�XVH�JHQHUDOO\�FRPSDWLEOH�ZLWK�1/5���+RZHYHU��PHDVXUHV�WR�DFKLHYH�DQ�RYHUDOO�QRLVH�OHYHO�
UHGXFWLRQ�GR�QRW�QHFHVVDULO\�VROYH�QRLVH�GLIILFXOWLHV�DQG�DGGLWLRQDO�HYDOXDWLRQ�LV�ZDUUDQWHG���6HH�DSSURSULDWH�
IRRWQRWHV��

� 
���7KH�GHVLJQDWLRQ�RI�WKHVH�XVHV�DV��FRPSDWLEOH��LQ�WKLV�]RQH�UHIOHFWV�LQGLYLGXDO�IHGHUDO�DJHQFLHV
�DQG�SURJUDP�
FRQVLGHUDWLRQV�RI�JHQHUDO�FRVW�DQG�IHDVLELOLW\�IDFWRUV��DV�ZHOO�DV�SDVW�FRPPXQLW\�H[SHULHQFHV�DQG�SURJUDP�
REMHFWLYHV���/RFDOLWLHV��ZKHQ�HYDOXDWLQJ�WKH�DSSOLFDWLRQ�RI�WKHVH�JXLGHOLQHV�WR�VSHFLILF�VLWXDWLRQV��PD\�KDYH�
GLIIHUHQW�FRQFHUQV�RU�JRDOV�WR�FRQVLGHU��

�
127(6�
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D�� $OWKRXJK�ORFDO�FRQGLWLRQV�PD\�UHTXLUH�UHVLGHQWLDO�XVH��LW�LV�GLVFRXUDJHG�LQ�'1/�������G%�DQG�VWURQJO\�
GLVFRXUDJHG�LQ�'1/�������G%���7KH�DEVHQFH�RI�YLDEOH�DOWHUQDWLYH�GHYHORSPHQW�RSWLRQV�VKRXOG�EH�GHWHUPLQHG�DQG�
DQ�HYDOXDWLRQ�LQGLFDWLQJ�D�GHPRQVWUDWHG�FRPPXQLW\�QHHG�IRU�UHVLGHQWLDO�XVH�ZRXOG�QRW�EH�PHW�LI�GHYHORSPHQW�
ZHUH�SURKLELWHG�LQ�WKHVH�]RQHV�VKRXOG�EH�FRQGXFWHG�SULRU�WR�DSSURYDOV��

�
E�� :KHUH�WKH�FRPPXQLW\�GHWHUPLQHV�WKH�UHVLGHQWLDO�XVHV�PXVW�EH�DOORZHG��PHDVXUHV�WR�DFKLHYH�RXWGRRU�WR�LQGRRU�

1RLVH�/HYHO�5HGXFWLRQ��1/5��IRU�'1/�������G%�DQG�'1/�������G%�VKRXOG�EH�LQFRUSRUDWHG�LQWR�EXLOGLQJ�FRGHV�
DQG�FRQVLGHUHG�LQ�LQGLYLGXDO�DSSURYDOV��

�
F�� 1/5�FULWHULD�ZLOO�QRW�HOLPLQDWH�RXWGRRU�QRLVH�SUREOHPV���+RZHYHU��EXLOGLQJ�ORFDWLRQ�DQG�VLWH�SODQQLQJ��DQG�

GHVLJQ�DQG�XVH�RI�EHUPV�DQG�EDUULHUV�FDQ�KHOS�PLWLJDWH�RXWGRRU�H[SRVXUH��SDUWLFXODUO\�IURP�QHDU�JURXQG�OHYHO�
VRXUFHV���0HDVXUHV�WKDW�UHGXFH�RXWGRRU�QRLVH�VKRXOG�EH�XVHG�ZKHQHYHU�SUDFWLFDO�LQ�SUHIHUHQFH�WR�PHDVXUHV�
ZKLFK�RQO\�SURWHFW�LQWHULRU�VSDFHV�

�
��� 0HDVXUHV�WR�DFKLHYH�WKH�VDPH�1/5�DV�UHTXLUHG�IRU�IDFLOLWLHV�LQ�'1/�������G%�UDQJH�PXVW�EH�LQFRUSRUDWHG�LQWR�WKH�

GHVLJQ�DQG�FRQVWUXFWLRQ�RI�SRUWLRQV�RI�WKHVH�EXLOGLQJV�ZKHUH�WKH�SXEOLF�LV�UHFHLYHG��RIILFH�DUHDV��QRLVH�VHQVLWLYH�DUHDV�
RU�ZKHUH�WKH�QRUPDO�QRLVH�OHYHO�LV�ORZ��

��� 0HDVXUHV�WR�DFKLHYH�WKH�VDPH�1/5�DV�UHTXLUHG�IRU�IDFLOLWLHV�LQ�'1/�������G%�UDQJH�PXVW�EH�LQFRUSRUDWHG�LQWR�WKH�
GHVLJQ�DQG�FRQVWUXFWLRQ�RI�SRUWLRQV�RI�WKHVH�EXLOGLQJV�ZKHUH�WKH�SXEOLF�LV�UHFHLYHG��RIILFH�DUHDV��QRLVH�VHQVLWLYH�DUHDV�
RU�ZKHUH�WKH�QRUPDO�QRLVH�OHYHO�LV�ORZ��

��� 0HDVXUHV�WR�DFKLHYH�WKH�VDPH�1/5�DV�UHTXLUHG�IRU�IDFLOLWLHV�LQ�'1/�������G%�UDQJH�PXVW�EH�LQFRUSRUDWHG�LQWR�WKH�
GHVLJQ�DQG�FRQVWUXFWLRQ�RI�SRUWLRQV�RI�WKHVH�EXLOGLQJV�ZKHUH�WKH�SXEOLF�LV�UHFHLYHG��RIILFH�DUHDV��QRLVH�VHQVLWLYH�DUHDV�
RU�ZKHUH�WKH�QRUPDO�QRLVH�OHYHO�LV�ORZ��

��� ,I�QRLVH�VHQVLWLYH��XVH�LQGLFDWHG�1/5��LI�QRW��WKH�XVH�LV�FRPSDWLEOH��

��� 1R�EXLOGLQJV��

��� /DQG�XVH�LV�FRPSDWLEOH�SURYLGHG�VSHFLDO�VRXQG�UHLQIRUFHPHQW�V\VWHPV�DUH�LQVWDOOHG��

��� 5HVLGHQWLDO�EXLOGLQJV�UHTXLUH�WKH�VDPH�1/5�DV�UHTXLUHG�IRU�IDFLOLWLHV�LQ�'1/�������G%�UDQJH��

��� 5HVLGHQWLDO�EXLOGLQJV�UHTXLUH�WKH�VDPH�1/5�DV�UHTXLUHG�IRU�IDFLOLWLHV�LQ�'1/�������G%�UDQJH��

���� 5HVLGHQWLDO�EXLOGLQJV�DUH�QRW�SHUPLWWHG��

���� /DQG�XVH�LV�QRW�UHFRPPHQGHG��,I�WKH�FRPPXQLW\�GHFLGHV�WKH�XVH�LV�QHFHVVDU\��SHUVRQQHO�VKRXOG�ZHDU�KHDULQJ�SURWHFWLRQ�
GHYLFHV��

� �
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���� /$1'�86(�$1$/<6,6�
�

���� ,QWURGXFWLRQ�
�

/DQG� XVH� SODQQLQJ� DQG� FRQWURO� LV� D� G\QDPLF�SURFHVV�� �7KH� VSHFLILF� FKDUDFWHULVWLFV� RI� ODQG�XVH�

GHWHUPLQDQWV� ZLOO� DOZD\V� UHIOHFW�� WR� VRPH� GHJUHH�� WKH� FKDQJLQJ� FRQGLWLRQV� RI� WKH� HFRQRPLF��

VRFLDO�� DQG� SK\VLFDO� HQYLURQPHQW� RI� D� FRPPXQLW\�� DV� ZHOO� DV� FKDQJLQJ� SXEOLF� FRQFHUQ�� � 7KH�

SODQQLQJ� SURFHVV� DFFRPPRGDWHV� WKLV� IOXLGLW\�� LQ� WKDW� GHFLVLRQV� DUH� QRW� QRUPDOO\� EDVHG� RQ�

ERXQGDU\�OLQHV��EXW�UDWKHU�RQ�PRUH�JHQHUDOL]HG�DUHD�GHVLJQDWLRQV���

�

)RU�WKH�SXUSRVH�RI�WKLV�VWXG\��ODQG�XVH�DQG�]RQLQJ�FODVVLILFDWLRQV�DUH�DV�IROORZV��

�

• 5HVLGHQWLDO�� � ,QFOXGHV� DOO� W\SHV� RI� UHVLGHQWLDO� DFWLYLW\�� VXFK� DV� VLQJOH� DQG�PXOWL�IDPLO\�

UHVLGHQFHV�DW�XQLW�GHQVLWLHV�RI�RQH�SHU�DFUH�DQG�JUHDWHU��

• &RPPHUFLDO���2IILFHV��UHWDLO�HVWDEOLVKPHQWV��UHVWDXUDQWV��HWF��

• ,QGXVWULDO���0DQXIDFWXULQJ��ZDUHKRXVHV��DQG�RWKHU�VLPLODU�XVHV��

• 3XEOLF�4XDVL�3XEOLF�� � 3XEOLFO\� RZQHG� ODQGV� DQG� ODQGV� RSHQ� WR� SXEOLF� DFFHVV�� LQFOXGLQJ�

PLOLWDU\�UHVHUYDWLRQV��SXEOLF�EXLOGLQJV��VFKRROV��FKXUFKHV��FHPHWHULHV��DQG�KRVSLWDOV��

• 5HFUHDWLRQDO�1DWXUDO� 5HVRXUFH� &RQVHUYDWLRQ�� � /DQG� GHVLJQDWHG� IRU� UHFUHDWLRQDO� DQG�

FRQVHUYDWLRQ�DFWLYLW\��LQFOXGLQJ�SDUNV��JROI�FRXUVHV��VWDWH�IRUHVWV��DQG�RWKHU�FRQVHUYDWLRQ�

DUHDV��

• 2SHQ�$JULFXOWXUDO�/RZ� 'HQVLW\�� � 8QGHYHORSHG� ODQG�� DJULFXOWXUDO� DUHDV�� JUD]LQJ� ODQGV��

DQG�ORZ�GHQVLW\�UHVLGHQWLDO�DFWLYLW\�ZLWK�OHVV�WKDQ�RQH�GZHOOLQJ�XQLW�SHU�DFUH��

�

���� ([LVWLQJ�/DQG�8VH�
�

)RUW�'L[�FRQVLVWV�RI��������DFUHV�RI�ODQG��RI�ZKLFK��������DFUHV�DUH�UDQJH�DQG�LPSDFW�DUHDV�DQG�

������� DFUHV� DUH� FODVVLILHG� DV� FRQWLJXRXV� PDQHXYHU� DUHDV�� � 7KH� UHPDLQGHU� RI� WKH� LQVWDOODWLRQ�

FRPSULVHV�WKH�&DQWRQPHQW�$UHD��ZKLFK�LQFOXGHV�DOO�PLOLWDU\�FRPPDQG�DQG�VXSSRUW�IDFLOLWLHV��RQ�

EDVH�PLOLWDU\�KRXVLQJ��UHFUHDWLRQ�IDFLOLWLHV��DQG�FRPPXQLW\�VXSSRUW�IXQFWLRQV���2WKHU�ODQG�XVHV�RQ�
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WKH� LQVWDOODWLRQ� LQFOXGH� WKH�)HGHUDO�&RUUHFWLRQDO� ,QVWLWXWLRQ� �)&,�� DW�)RUW�'L[��RYHUVHHQ�E\� WKH�

)HGHUDO�%XUHDX�RI�3ULVRQV��0LGVWDWH�3ULVRQ��RYHUVHHQ�E\� WKH�6WDWH�RI�1HZ�-HUVH\��DQG�D�VPDOO�

UHFUHDWLRQ�DUHD�DGMDFHQW�WR�%ULQGOH�/DNH���7KH�DUHD�DURXQG�WKH�EDVH�LV�ODUJHO\�UXUDO��DQG�PXFK�RI�

WKH�ODQG�LV�HLWKHU�LQ�DJULFXOWXUDO�SURGXFWLRQ�RU�IRUHVWHG����

�

7KH�ZHVWHUQ�SRUWLRQ�RI�WKH�LQVWDOODWLRQ�LV�ORFDWHG�ZLWKLQ�%XUOLQJWRQ�&RXQW\���%XUOLQJWRQ�&RXQW\�

MXULVGLFWLRQV�VXUURXQGLQJ�WKH�LQVWDOODWLRQ�LQFOXGH�0F*XLUH�$)%��WKH�WRZQVKLSV�RI�1RUWK�+DQRYHU��

1HZ�+DQRYHU��3HPEHUWRQ��&KHVWHUILHOG��DQG�6SULQJILHOG��DQG�:ULJKWVWRZQ�%RURXJK��7KH�HDVWHUQ�

SRUWLRQ� RI� WKH� LQVWDOODWLRQ� LV� ORFDWHG� ZLWKLQ� 2FHDQ� &RXQW\�� � 7KH� 2FHDQ� &RXQW\� WRZQVKLSV� RI�

3OXPVWHG� DQG� 0DQFKHVWHU� ERUGHU� WKH� LQVWDOODWLRQ� ERXQGDU\� WR� WKH� QRUWKHDVW� DQG� VRXWKHDVW��

UHVSHFWLYHO\�� � 2WKHU� ODQG� XVHV� ERUGHULQJ� )RUW� 'L[� LQFOXGH� /DNHKXUVW� 1$(&� WR� WKH� HDVW� DQG�

/HEDQRQ� 6WDWH� )RUHVW� WR� WKH� VRXWK� DQG� HDVW� �)LJXUH� ������ � 'HVFULSWLRQV� RI� WKH� ODQG� XVH� DUHDV�

VXUURXQGLQJ�WKH�LQVWDOODWLRQ�DUH�JLYHQ�EHORZ��

�

%XUOLQJWRQ�&RXQW\�

�

7KH� %XUOLQJWRQ� &RXQW\� 2IILFH� RI� /DQG� 8VH� 3ODQQLQJ� LGHQWLILHV� WKH� IROORZLQJ� ODQG� XVH�

GHVLJQDWLRQV�IRU�DUHDV�VXUURXQGLQJ�)RUW�'L[��

�

6LQJOH�)DPLO\�
$JULFXOWXUH�
0LQLQJ�
:RRGHG�
9DFDQW�
:DWHU�
0XOWL�)DPLO\�

0DQXIDFWXULQJ�
7UDQVSRUWDWLRQ�
8WLOLW\�
&RPPHUFLDO�6HUYLFHV�
&RPPXQLW\�6HUYLFHV�
0LOLWDU\�
5HFUHDWLRQ�

�

7KH� MXULVGLFWLRQV� ERUGHULQJ� )RUW� 'L[� PLOLWDU\� LQVWDOODWLRQ� ZLWKLQ� %XUOLQJWRQ� &RXQW\� DUH�

3HPEHUWRQ�7RZQVKLS��1HZ�+DQRYHU�7RZQVKLS��DQG�:ULJKWVWRZQ�%RURXJK��
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)LJXUH�����
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3HPEHUWRQ�7RZQVKLS�

�

/DQG�XVH� SDWWHUQV�ZLWKLQ�3HPEHUWRQ�7RZQVKLS� DUH� YDULHG�� LQFOXGLQJ�D� FRQVLGHUDEOH� DPRXQW�RI�

ORZ�GHQVLW\�DQG�DJULFXOWXUDO�ODQGV��DV�ZHOO�DV�LQWHQVLYH�FRPPHUFLDO�DQG�UHVLGHQWLDO�GHYHORSPHQW�

LQ�%URZQV�0LOOV��D�FRPPXQLW\�ORFDWHG�GLUHFWO\�VRXWK�RI�)RUW�'L[��([LVWLQJ�ODQG�XVH�GHVLJQDWLRQV�

ZLWKLQ� 3HPEHUWRQ�7RZQVKLS� LQFOXGH� SULPDULO\� DJULFXOWXUDO� DQG�ZRRGHG� DUHDV� VRXWKZHVW� RI� WKH�

LQVWDOODWLRQ�ERXQGDU\���7KH�%URZQV�0LOOV�DUHD�LQFOXGHV�SULPDULO\�VLQJOH�IDPLO\�DQG�PXOWL�IDPLO\�

UHVLGHQWLDO�� FRPPHUFLDO�� DQG� ZDWHU� �0LUURU� /DNH�� �%XUOLQJWRQ� &RXQW\� ������� � 6LQJOH� IDPLO\�

GZHOOLQJV�DUH�ORFDWHG�DORQJ�WKH�VRXWKHUQ�ERUGHU�RI�WKH�5DQJH�$UHD���7KH�UHVLGHQWLDO�GZHOOLQJV�DUH�

ORFDWHG�DFURVV�IRUP�5DQJHV����WKURXJK����DQG�DUH�ORFDWHG�DSSUR[LPDWHO\�����WR������IHHW�IURP�

WKH�ILULQJ�UDQJHV���

�

1HZ�+DQRYHU�7RZQVKLS�

�

1HZ� +DQRYHU� 7RZQVKLS� LQFOXGHV� WKH� QRUWKZHVWHUQ� SRUWLRQV� RI� )RUW� 'L[�� LQFOXGLQJ� WKH�

&DQWRQPHQW� $UHD�� DQG� 0F*XLUH� $)%�� � 7KH� PRVW� VLJQLILFDQW� ODQG� XVHV� ZLWKLQ� WKLV� WRZQVKLS�

LQFOXGH�PLOLWDU\� ODQGV�� VLQJOH� IDPLO\� UHVLGHQWLDO�� DJULFXOWXUH�� DQG�ZRRGHG� DUHDV�� �7KH� WRZQ�RI�

&RRNVWRZQ��ORFDWHG�GLUHFWO\�QRUWK�RI�WKH�LQVWDOODWLRQ��LV�ORFDWHG�ZLWKLQ�1HZ�+DQRYHU�7RZQVKLS��

ODQG� XVHV� LQ� WKH� &RRNVWRZQ� DUHD� LQFOXGH� SULPDULO\� VLQJOH� IDPLO\� UHVLGHQWLDO�� FRPPHUFLDO�� DQG�

DJULFXOWXUH��%XUOLQJWRQ�&RXQW\����������

�

:ULJKWVWRZQ�%RURXJK�

�

:ULJKWVWRZQ�%RURXJK�LV�D�VPDOO�FRPPXQLW\�ORFDWHG�GLUHFWO\�QRUWK�RI�WKH�)RUW�'L[�&DQWRQPHQW�

$UHD� DQG� WKH�ZHVWHUQ� SRUWLRQ� RI�0F*XLUH�$)%�� �7KH�%RURXJK� LV� VPDOO� LQ� FRPSDULVRQ� WR� WKH�

VXUURXQGLQJ�WRZQVKLSV���/DQG�XVHV�LQ�:ULJKWVWRZQ�FRPSULVH�FRPPHUFLDO�VHUYLFHV�DQG�VLQJOH�DQG�

PXOWL�IDPLO\� UHVLGHQWLDO�XVHV�� �:RRGHG�DUHDV�DQG�DJULFXOWXUH�DUH� ORFDWHG� LQ� WKH�RXWVNLUWV�RI� WKH�

%RURXJK��%XUOLQJWRQ�&RXQW\��������

�
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6SULQJILHOG�7RZQVKLS�

�

7KH�7RZQVKLS�RI�6SULQJILHOG�LV�ORFDWHG�QRUWKZHVW�RI�WKH�)RUW�'L[�&DQWRQPHQW�$UHD�DQG�0F*XLUH�

$)%�� � /DQG� XVHV� ZLWKLQ� WKH� 7RZQVKLS� RI� 6SULQJILHOG� DUH� FRPSULVHG� RI� UHFUHDWLRQDO�� OLJKW�

LQGXVWULDO�XVHV��FRPPHUFLDO�VHUYLFHV��DQG�VLQJOH�DQG�PXOWL�IDPLO\�UHVLGHQWLDO�XVHV���:RRGHG�DUHD�

DQG� DJULFXOWXUH� DUH� DOVR� GRPLQDQW� ODQG� XVHV� ZLWKLQ� WKH� 7RZQVKLS� RI� 6SULQJILHOG� �%XUOLQJWRQ�

&RXQW\����������

�

2FHDQ�&RXQW\�

�

7KH� 2FHDQ� &RXQW\� 'HSDUWPHQW� RI� 3ODQQLQJ� LGHQWLILHV� WKH� IROORZLQJ� ODQG� XVH� GHVLJQDWLRQV� IRU�

DUHDV�VXUURXQGLQJ�)RUW�'L[��

�

5HVLGHQWLDO�
&RPPHUFLDO�
0LOLWDU\�
8UEDQ�
5HFUHDWLRQ�

$JULFXOWXUH�
)RUHVW�
:DWHU�
:HWODQGV�
%DUUHQ�7UDQVLWLRQDO�

�

7KH� MXULVGLFWLRQV� ERUGHULQJ� )RUW� 'L[� PLOLWDU\� LQVWDOODWLRQ� ZLWKLQ� 2FHDQ� &RXQW\� DUH� 3OXPVWHG�

7RZQVKLS�� 0DQFKHVWHU� 7RZQVKLS�� DQG� /DNHKXUVW� 1$(&�� � ,Q� DGGLWLRQ�� D� ODUJH� SRUWLRQ� RI�

/HEDQRQ� 6WDWH� )RUHVW� LV� ORFDWHG� ZLWKLQ� 0DQFKHVWHU� 7RZQVKLS�� � /DQG� XVHV� ZLWKLQ� WKHVH�

MXULVGLFWLRQV�DUH�GHVFULEHG�EHORZ��

�

3OXPVWHG�7RZQVKLS�

�

3OXPVWHG� 7RZQVKLS� FRPSULVHV� WKH� PDMRULW\� RI� WKH� HDVWHUQ� SRUWLRQ� RI� )RUW� 'L[�� LQFOXGLQJ� WKH�

LPSDFW� DUHDV� IRU� RUGQDQFH� ILULQJ� DW� WKH� UDQJHV�� � 3OXPVWHG� 7RZQVKLS� LV� ODUJHO\� FRPSULVHG� RI�

PLOLWDU\�� IRUHVW�� ZDWHU�ZHWODQGV�� DJULFXOWXUH�� DQG� RWKHU� ORZ� GHQVLW\� ODQG� XVHV�� DV� ZHOO� DV� WKH�

FRPPXQLW\� RI� 1HZ� (J\SW�� � 7KH� ODQG� XVHV� ERUGHULQJ� WKH� LQVWDOODWLRQ� WR� WKH� QRUWK� LQFOXGH�
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DJULFXOWXUH� DQG� IRUHVW�� ZLWK� PL[HG� UHVLGHQWLDO� XVHV�� � 6RPH� VLQJOH� IDPLO\� UHVLGHQWLDO� XVHV� DUH�

ORFDWHG� DGMDFHQW� WR� WKH� QRUWKHUQ� ERXQGDU\� RI� LQVWDOODWLRQ� ZLWKLQ� 3OXPVWHG� 7RZQVKLS� �2FHDQ�

&RXQW\��������

�

0DQFKHVWHU�7RZQVKLS�

�

0DQFKHVWHU�7RZQVKLS�FRPSULVHV�WKH�H[WUHPH�VRXWKHDVWHUQ�SRUWLRQ�RI�WKH�LQVWDOODWLRQ���7KLV�DUHD�

SULPDULO\� LQFOXGHV� IRUHVWHG� DUHDV� DVVRFLDWHG� ZLWK� /HEDQRQ� 6WDWH� )RUHVW�� RSHQ� ZDWHU�� DQG� WKH�

FRPPXQLW\�RI�:KLWLQJ�� �7KH�7RZQVKLS� LV� ODUJHO\�XQGHYHORSHG�ZLWK� WKH�H[FHSWLRQ�RI�:KLWLQJ���

/DQG�XVHV�LQ�WKH�:KLWLQJ�DUHD�LQFOXGH�H[WHQVLYH�UHVLGHQWLDO�ZLWK�VRPH�VFDWWHUHG�FRPPHUFLDO�DQG�

PXOWL�IDPLO\� XVHV� �2FHDQ� &RXQW\� ������� � $� VLQJOH� IDPLO\� UHVLGHQWLDO� GHYHORSPHQW� ZHVW� RI�

:KLWLQJ�ERUGHUV�WKH�LQVWDOODWLRQ�ERXQGDU\�GLUHFWO\�HDVW�RI�7DFWLFDO�7UDLQLQJ�$UHD���&����

�

/DNHKXUVW�1DYDO�$LU�(QJLQHHULQJ�&HQWHU�

�

/DNHKXUVW� 1DYDO� $LU� (QJLQHHULQJ� &HQWHU� ERUGHUV� WKH� LQVWDOODWLRQ� WR� WKH� HDVW�� � /DQG� XVHV� DW�

/DNHKXUVW� LQFOXGH�PLOLWDU\�� IRUHVWHG� DUHDV�� RSHQ�ZDWHU�� DQG� EDUUHQ�WUDQVLWLRQDO� �2FHDQ�&RXQW\�

������� �0LOLWDU\� XVHV� RQ� WKH� VWDWLRQ� LQFOXGH�D� FDWDSXOW� UXQZD\�� URFNHW� VOHGV�� D�SDUDFKXWH�GURS�

]RQH��DLUFUDIW�UXQZD\V��DQG�DVVRFLDWHG�DLU�VWDWLRQ�IDFLOLWLHV���

�

/HEDQRQ�6WDWH�)RUHVW�

�

7KH�/HEDQRQ�6WDWH�)RUHVW�LV�FRPSULVHG�RI��������DFUHV�RI�RSHQ�IRUHVW�WKDW�ERUGHUV�WKH�LQVWDOODWLRQ�

WR� WKH� VRXWKHDVW�� � /DQG� XVHV�ZLWKLQ� WKH� 6WDWH�)RUHVW� DUH� SULPDULO\� UHVWULFWHG� WR� IRUHVWHG� DUHDV��

UHFUHDWLRQ��DQG�OLPLWHG�DJULFXOWXUH��2FHDQ�&RXQW\���������5HFUHDWLRQDO�DFWLYLWLHV�DOORZHG�ZLWKLQ�

/HEDQRQ� 6WDWH� )RUHVW� LQFOXGH� KLNLQJ�� FDPSLQJ� ���� FDPSVLWHV��� ELNLQJ�� KLNLQJ�� FURVV�FRXQWU\�

VNLLQJ��ERDWLQJ��DQG�KXQWLQJ��LQ�VSHFLILHG�DUHDV����$OWKRXJK�ORZ�GHQVLW\�UHVLGHQWLDO�GHYHORSPHQW�

LV�DOORZHG�ZLWKLQ�WKH�/HEDQRQ�6WDWH�)RUHVW�� LW� LV� OLPLWHG��QR�UHVLGHQWLDO�GHYHORSPHQW�ZLWKLQ�WKH�

6WDWH�)RUHVW�ERXQGDU\�DEXWV�WKH�)RUW�'L[�LQVWDOODWLRQ�ERXQGDU\��
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)HGHUDO�%XUHDX�RI�3ULVRQV�

�

7KH�)HGHUDO�&RUUHFWLRQDO� ,QVWLWXWH�DW�)RUW�'L[� LV� ORFDWHG�DORQJ�3RLQWYLOOH�5RDG� LQ� WKH�VRXWKHUQ�

SRUWLRQ�RI� WKH�JDUULVRQ�� LW� LV� D� ORZ�VHFXULW\� FRUUHFWLRQV� FHQWHU� IRU� DOO� LQPDWHV�� �7KH� LQVWLWXWLRQ�

FRQVLVWV�RI�HDVW�DQG�ZHVW�IDFLOLWLHV��ERWK�ORFDWHG�DORQJ�3RLQWYLOOH�5RDG�ZLWKLQ�WKH�FRQILQHV�RI�)RUW�

'L[��)RUW�'L[�KDV�H[FOXVLYH�MXULVGLFWLRQ�RYHU�WKLV�IDFLOLW\��

�

0LGVWDWH�3ULVRQ��

�

7KH�0LGVWDWH�3ULVRQ�DW�)RUW�'L[�LV�ORFDWHG�DORQJ�5DQJH�5RDG�LQ�WKH�HDVWHUQ�SRUWLRQ�RI�WKH�5DQJH�

DUHD�� LW� LV� D� ORZ� VHFXULW\� FRUUHFWLRQV� FHQWHU� IRU� DOO� LQPDWHV�� � )RUW� 'L[� DOVR� KDV� H[FOXVLYH�

MXULVGLFWLRQ�RYHU�WKLV�IDFLOLW\���

�

���� &XUUHQW�=RQLQJ�
�

$OO� ODQGV� LQ� WKH� YLFLQLW\� RI� )RUW� 'L[� DUH� ]RQHG� E\� WKHLU� UHVSHFWLYH� WRZQVKLSV� DQG� ERURXJKV���

-XULVGLFWLRQV� UHVSRQVLEOH� IRU� ]RQLQJ� GHVLJQDWLRQV��PDSV�� DQG� DVVRFLDWHG� RUGLQDQFHV� DGMDFHQW� WR�

)RUW� 'L[� 0LOLWDU\� 5HVHUYDWLRQ� LQFOXGH� 3HPEHUWRQ� 7RZQVKLS�� 1HZ� +DQRYHU� 7RZQVKLS�� DQG�

:ULJKWVWRZQ�%RURXJK�LQ�%XUOLQJWRQ�&RXQW\��DQG�3OXPVWHG�7RZQVKLS�DQG�0DQFKHVWHU�7RZQVKLS�

LQ�2FHDQ�&RXQW\���%HFDXVH�RI�WKH�H[WHQVLYH�ODQG�FRYHUDJH�DQG�YDVW�GLIIHUHQFHV�DPRQJ�WKH�]RQLQJ�

GHVLJQDWLRQV�RI�GLIIHUHQW�MXULVGLFWLRQV��]RQLQJ�GHVLJQDWLRQV�IRU�DOO�ODQGV�VXUURXQGLQJ�)RUW�'L[�DUH�

QRW�SURYLGHG� LQ� WKLV� VWXG\�� �+RZHYHU�� ]RQLQJ�GHVLJQDWLRQV�DUH�SURYLGHG� LQ�6HFWLRQ����� IRU� WKH�

DUHDV�SRWHQWLDOO\�DIIHFWHG�E\�PDQHXYHUV�DQG�UDQJH�RSHUDWLRQV�RQ�WKH�LQVWDOODWLRQ���

�
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���� )XWXUH�/DQG�8VH�DQG�=RQLQJ�
�

)RUW�'L[�0LOLWDU\�5HVHUYDWLRQ�

�

3ODQQHG�ODQG�XVHV�DW�)RUW�'L[�0LOLWDU\�5HVHUYDWLRQ�DUH�H[SHFWHG�WR�SDUDOOHO�H[LVWLQJ�FRQGLWLRQV��WR�

SURYLGH�WUDLQLQJ�VXSSRUW�WR�DFWLYH�DQG�UHVHUYH�FRPSRQHQW�XQLWV�RI�DOO�VHUYLFHV�DQG�OLFHQVHG�QRQ�

'R'� DFWLYLWLHV�� � 1R� FKDQJHV� LQ� WKH� H[LVWLQJ� OD\RXW� RI� WKH� UDQJH�LPSDFW� DUHDV� DW� )RUW�'L[� DUH�

DQWLFLSDWHG��KRZHYHU��LQWURGXFWLRQ�RI�QHZ�ZHDSRQV�DQG�WUDLQLQJ�V\VWHPV�PD\�KDYH�DQ�HIIHFW�RQ�

VXUURXQGLQJ�ODQG�XVHV���7KHUHIRUH��DOO�QHZ�ZHDSRQV�DQG�WUDLQLQJ�DFWLYLWLHV�SURSRVHG�IRU�XVH�RQ�

WKH�UDQJHV�RU�ZLWKLQ� WKH� WUDLQLQJ�DUHDV�VKDOO�EH�HYDOXDWHG� WR�HQVXUH�WKHLU�FRPSDWLELOLW\�ZLWK�WKH�

VXUURXQGLQJ�FRPPXQLWLHV��

�

$IIHFWHG�-XULVGLFWLRQV�

�

)XWXUH� ODQG� XVH� SDWWHUQV� DUH� H[SHFWHG� WR� UHPDLQ� FRQVLVWHQW� ZLWK� FXUUHQW� SDWWHUQV� LQ� WKH�

VXUURXQGLQJ� WRZQVKLSV�� ZLWK� VRPH� QHZ� UHVLGHQWLDO�� FRPPHUFLDO�� DQG� LQGXVWULDO� GHYHORSPHQW�

RFFXUULQJ� LQ� DFFRUGDQFH� ZLWK� DSSURYHG� ]RQLQJ� RUGLQDQFHV� DQG� ODQG� SODQQLQJ�� � 0RVW� DUHD�

MXULVGLFWLRQV�KDYH�JHQHUDO�SODQV�RU�PDVWHU�SODQV�WKDW�DUH�HLWKHU�FXUUHQW�RU�XQGHU�UHYLVLRQ����

�

*HQHUDO�0DVWHU�3ODQ�,QIRUPDWLRQ�

�

)XWXUH� ODQG� XVH� SDWWHUQV� DUH� H[SHFWHG� WR� UHPDLQ� FRQVLVWHQW� ZLWK� SDWWHUQV�� ZLWK� VRPH� QHZ�

UHVLGHQWLDO�� FRPPHUFLDO�� DQG� LQGXVWULDO� GHYHORSPHQW� RFFXUULQJ� LQ� DFFRUGDQFH� ZLWK� ]RQLQJ�

RUGLQDQFHV���0RVW�DUHD�MXULVGLFWLRQV�KDYH�PDVWHU�SODQV�ZKLFK�DUH�HLWKHU�FXUUHQW�RU�XQGHU�UHYLVLRQ��

�,QFUHDVLQJ� UHVLGHQWLDO� GHYHORSPHQW� SUHVVXUH� LV� EHFRPLQJ� DSSDUHQW� DV� SHRSOH� VHDUFK� IRU�

DOWHUQDWLYHV�WR�PRUH�FURZGHG�DQG�H[SHQVLYH�FRQGLWLRQV�LQ�PDMRU�XUEDQ�DUHDV���

�

)XWXUH�ODQG�XVH�SODQQLQJ�PXVW�DOVR�WDNH�LQ�WR�DFFRXQW�WKH�1HZ�-HUVH\�3LQHODQGV��ZKLFK�LV�ORFDWHG�

ZLWKLQ� WKH� )RUW� 'L[� ERXQGDULHV� DQG� WKH� VXUURXQGLQJ� WRZQVKLSV� WR� WKH� QRUWK�� HDVW�� DQG� VRXWK���
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)HGHUDO�OHJLVODWLRQ�LQ������FUHDWHG�WKH�3LQHODQGV�1DWLRQDO�5HVHUYH��D�PRVDLF�RI�XSODQG��DTXDWLF��

DQG�ZHWODQG�HQYLURQPHQWV�RFFXS\LQJ�DSSUR[LPDWHO\���������DFUHV���7KH�3LQHODQGV�&RPPLVVLRQ�

KDV� LPSOHPHQWHG� ODQG�GHYHORSPHQW�UHJXODWLRQV�LQ�WKH�&RPSUHKHQVLYH�0DQDJHPHQW�3ODQ��ZKLFK�

UHJXODWHV� DQG� PLWLJDWHV� GHYHORSPHQW� GHSHQGLQJ� XSRQ� WKH� FODVVLILFDWLRQ� RI� WKH� ODQGV�� � 7KHVH�

FODVVLILFDWLRQV� LQFOXGH� $JULFXOWXUDO� 3URGXFWLRQ� $UHDV�� 5XUDO� 'HYHORSPHQW� $UHD�� 3UHVHUYDWLRQ�

$UHD�� 0LOLWDU\� ,QVWDOODWLRQ� =RQH�� DQG� 5HJLRQDO� *URZWK� $UHD�� DV� ZHOO� DV� PDQ\� RWKHU�

FODVVLILFDWLRQV�� 7KH� 3LQHODQGV� H[WHQG� RYHU� D� FRQVLGHUDEOH� SRUWLRQ� RI� %XUOLQJWRQ� DQG� 2FHDQ�

&RXQWLHV��SDUWLFXODUO\�3HPEHUWRQ��1HZ�+DQRYHU��3OXPVWHG��0DQFKHVWHU�DQG�-DFNVRQ�7RZQVKLSV���

�

���� ,QFRPSDWLEOH�/DQG�8VHV�
�

������ 1RLVH�=RQHV�
�

7KH�0LFUR%12,6(�FRPSXWHU�PRGHO�XVHG�WR�SURGXFH�WKH�QRLVH�FRQWRXUV�IRU�UDQJH�RSHUDWLRQV�DW�

)RUW� 'L[� LGHQWLILHG� RQO\� RQH� SRWHQWLDO� DUHD� RI� QRLVH� LPSDFWV� DVVRFLDWHG� ZLWK� FXUUHQW� WUDLQLQJ�

RSHUDWLRQV�� � 7KH� DUHD� RI� SRWHQWLDO� QRLVH� LPSDFW� LV� ORFDWHG� LQ� WKH� VRXWKHDVWHUQ� SRUWLRQ� RI� WKH�

LQVWDOODWLRQ�DQG�LQFOXGHV�RII�EDVH�DUHDV�ZLWKLQ�WKH�QRUWKZHVWHUQ�SRUWLRQ�RI�0DQFKHVWHU�7RZQVKLS�

�LQFOXGLQJ� DUHDV� ZLWKLQ� /HEDQRQ� 6WDWH� )RUHVW�� DQG� WKH� VRXWKZHVWHUQ� SRUWLRQ� RI� 3OXPVWHG�

7RZQVKLS��)LJXUH��������7KH�SRWHQWLDO�QRLVH�LPSDFW�DUHD�LV�MXVW�VRXWK�RI�WKH�)RUW�'L[�([SORVLYH�

2UGQDQFH�'LVSRVDO��(2'��DUHD���1RLVH�=RQHV�LGHQWLILHG�LQ�WKLV�DUHD�LQFOXGH�=RQH�,��QRLVH�OHYHOV�

OHVV�WKDQ���G%��DQG�=RQH�,,��QRLVH�OHYHOV�EHWZHHQ���G%�DQG���G%����$OWKRXJK�=RQH�,,�LV�QRUPDOO\�

XQDFFHSWDEOH�IRU�VHQVLWLYH�ODQG�XVHV�VXFK�DV�VFKRROV��KRXVLQJ��DQG�KRVSLWDOV��LW�LV�FRPSDWLEOH�ZLWK�

XQGHYHORSHG�IRUHVWHG�DUHDV���&XUUHQWO\��WKH�/HEDQRQ�6WDWH�)RUHVW�LV�]RQHG�DV�D�UHFUHDWLRQDO�DQG�

QDWXUDO� UHVRXUFH� FRQVHUYDWLRQ� DUHD� DQG�� WKHUHIRUH�� LWV� DVVRFLDWHG� ODQG� XVHV� DUH� FRQVLGHUHG�

FRPSDWLEOH�ZLWK�WUDLQLQJ�RSHUDWLRQV�DW�)RUW�'L[��
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)LJXUH�����
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=RQLQJ�,QIRUPDWLRQ�IURP�0DQFKHVWHU�DQG�3OXPVWHG�7RZQVKLS�

�

0DQFKHVWHU�7RZQVKLS�

�

$�UHYLHZ�RI�WKH�,QWHULP�=RQLQJ�0DS�IRU�0DQFKHVWHU�7RZQVKLS��2FHDQ�&RXQW\��UHYLVHG�WKURXJK�

2UGLQDQFH� �������� $GRSWHG� ��������� VKRZV� WKDW� WKH� PDMRULW\� RI� WKH� ODQG� VXUURXQGLQJ� WKH�

VRXWKHDVW� FRUQHU� RI� )RUW� 'L[� LV� ]RQHG� 33$� �3LQHODQG� 3UHVHUYDWLRQ� $UHD�� WKLV� LQFOXGHV� WKH�

/HEDQRQ�6WDWH�)RUHVW��LGHQWLILHG�DV�1RLVH�=RQHV�,�DQG�,,����6PDOO�SDUFHOV�RI�ODQG�DGMDFHQW�WR�WKH�

VRXWKHDVWHUQPRVW� SRUWLRQ� RI� )RUW� 'L[� DUH� ]RQHG� 5�� 3)$�5�� DQG�:75$�� 5HF\FOLQJ� )DFLOLW\��

3LQHODQG�)RUHVW�$UHD���5HFHLYLQJ��DQG�:KLWLQJ�7RZQ�5XUDO�$JULFXOWXUH��UHVSHFWLYHO\���=RQLQJ�

IRU�WKHVH�DUHDV�LV�FRPSDWLEOH�ZLWK�QRLVH�JXLGHOLQHV�IRU�1RLVH�=RQHV�,�DQG�,,����

�

3HPEHUWRQ�7RZQVKLS�

�

=RQLQJ�IRU�WKH�DUHD�RI�%URZQV�0LOOV��ERUGHULQJ�UDQJHV����WKURXJK�����LV�]RQHG�5����DQG�5����

YHU\�KLJK�GHQVLW\�VLQJOH�IDPLO\�UHVLGHQWLDO�DQG�KLJK�GHQVLW\�VLQJOH�IDPLO\�UHVLGHQWLDO��UHVSHFWLYHO\�

�%XUOLQJWRQ�&RXQW\��)HEUXDU\�������5HYLVHG�-DQXDU\���������7KH�QRUWKHUQPRVW�SRUWLRQV�RI�WKLV�

FRPPXQLW\��DORQJ�5DQJH�5RDG��DUH�H[SRVHG�WR�QRLVH�OHYHOV�RI����G%�RU�OHVV���=RQLQJ�IRU�WKLV�DUHD�

LV�FRPSDWLEOH�ZLWK�QRLVH�JXLGHOLQHV��

�

3OXPVWHG�7RZQVKLS�

�

,PSDFWHG�DUHDV�ZLWKLQ�WKLV�7RZQVKLS�DUH�ORFDWHG�ZLWKLQ�WKH�FRQILQHV�RI�)RUW�'L[���7KLV�DUHD�LV�

RZQHG�E\�WKH�6WDWH�RI�1HZ�-HUVH\�DQG��DFFRUGLQJ�WR�WKH�3OXPVWHG�7RZQVKLS�&RGH�(QIRUFHPHQW�

2IILFHU��WKH�]RQLQJ�LV�FRQWUROOHG�E\�WKH�PLOLWDU\��L�H���)RUW�'L[��

�
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������ &OHDU�=RQHV�DQG�$FFLGHQW�3RWHQWLDO�=RQHV�
�

$LUFUDIW� RSHUDWLRQV� DW� )RUW� 'L[� 0LOLWDU\� 5HVHUYDWLRQV� FRQVLVW� RI� PDQHXYHU� WUDLQLQJ�� UDQJH�

WUDLQLQJ��DQG�OLYH�ILUH�H[HUFLVHV�IRU�KHOLFRSWHUV��QR�IL[HG�ZLQJ�DLUFUDIW�RSHUDWH�DW�)RUW�'L[��7KH�

KHOLSRUW�DUHD�RQ�EDVH�LV�ORFDWHG�LQ�WKH�HDVWHUQ�SRUWLRQ�RI�WKH�&DQWRQPHQW�$UHD��GLUHFWO\�DGMDFHQW�

WR� WKH� UXQZD\V� DW� 0F*XLUH� $)%�� � ,Q� DGGLWLRQ�� VPDOO� KHOLFRSWHU� ODQGLQJ� DUHDV� KDYH� EHHQ�

HVWDEOLVKHG� LQ�7DFWLFDO�7UDLQLQJ�$UHD���&��$5'(&��5DQJHV����������������DQG������1R�FOHDU�

]RQHV� RU� DFFLGHQW� SRWHQWLDO� ]RQHV� DUH� HVWDEOLVKHG� IRU� KHOLFRSWHU� RSHUDWLRQV�� WKHUHIRUH�� QR�

LQFRPSDWLEOH�ODQG�XVHV�DUH�ORFDWHG�RQ�WKH�LQVWDOODWLRQ�RU�ZLWKLQ�WKH�VXUURXQGLQJ�FRPPXQLWLHV��

�

������ 3ODQQLQJ�&RQVLGHUDWLRQV�
�

(103�QRLVH�FRQWRXUV�GHVFULEH�WKH�QRLVH�FKDUDFWHULVWLFV�RI�D�VSHFLILF�RSHUDWLRQDO�HQYLURQPHQW�DQG�

ZLOO�FKDQJH�LI�D�VLJQLILFDQW�RSHUDWLRQDO�FKDQJH�LV�PDGH��,I�WKH�ORFDO�FRPPXQLWLHV�VXUURXQGLQJ�)RUW�

'L[�DWWHPSW�WR�XVH�WKH�FXUUHQWO\�LGHQWLILHG�QRLVH�FRQWRXUV�DV�ERXQGDU\�OLQHV�IRU�]RQLQJ�GLVWULFWV��LW�

LV� FRQFHLYDEOH� WKDW� IXWXUH� SUREOHPV� FRXOG� UHVXOW�� � 6KRXOG� D� QHZ� PLVVLRQ� WKDW� UHVXOWV� LQ� D�

VLJQLILFDQW� FKDQJH� WR� FXUUHQW� QRLVH� OHYHOV� EH� HVWDEOLVKHG� DW� )RUW� 'L[�� WKH� (103� ZRXOG� EH�

DPHQGHG�� � ,Q� DGGLWLRQ�� WKH� 8�6�� $UP\� UHFRPPHQGV� WKDW� (103� GDWD� EH� XWLOL]HG� ZLWK� RWKHU�

DYDLODEOH�SODQQLQJ�GDWD���7KHUHIRUH��VSHFLILF�ODQG�XVH�FRQWURO�GHFLVLRQV�VKRXOG�QRW�EH�EDVHG�VROHO\�

RQ�(103�ERXQGDULHV��

�

������ 5HFRPPHQGDWLRQV�
�

7KH� )RUW� 'L[� (103� VWXG\� LGHQWLILHG� SRWHQWLDO� LPSDFWV� WR� RII�EDVH� ODQGV� ZLWKLQ� WKUHH�

MXULVGLFWLRQV��0DQFKHVWHU� 7RZQVKLS�� 3OXPVWHG�7RZQVKLS�� DQG�/HEDQRQ� 6WDWH� )RUHVW�� 3RWHQWLDO�

LPSDFWV�DUH�LGHQWLILHG�DV�H[FHVVLYH�QRLVH�OHYHOV��!��G%$��H[WHQG�SDVW�WKH�)RUW�'L[�ERXQGDULHV���

,PSDFWV� WR� WKHVH� DUHDV� VKRXOG� EH� FRQVLGHUHG� E\� ORFDO� SODQQHUV� ZKHQ� UHYLVLQJ� ODQG� XVH� SODQV��

RUGLQDQFHV�� DQG�]RQLQJ� UHVWULFWLRQV� LQ�RUGHU� WR�SURYLGH�D�XQLIRUP�VWDQGDUG� LQ� WKH�JHRJUDSKLFDO�

DUHDV� DIIHFWHG� E\� DFWLYLWLHV� DW� )RUW�'L[�� �2WKHU� MXULVGLFWLRQV� LQ� WKH� DUHD� WKDW� DUH� QRW� FXUUHQWO\�

DIIHFWHG�EXW�PD\�EH�DIIHFWHG�E\�IXWXUH�RSHUDWLRQV�DW�WKH�LQVWDOODWLRQ�LQFOXGH�3HPEHUWRQ�7RZQVKLS��
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1HZ� +DQRYHU� 7RZQVKLS�� :ULJKWVWRZQ� %RURXJK�� DQG� )&,� )RUW� 'L[�� 7KH� IROORZLQJ�

UHFRPPHQGDWLRQV�DUH�SURYLGHG�IRU�WKH�FRPPXQLWLHV�VXUURXQGLQJ�)RUW�'L[��

�

0DQFKHVWHU�7RZQVKLS�

�

)RUW�'L[� UHFRPPHQGV� WKDW� DQ\� QHZ� KRXVLQJ� SURSRVHG� LQ� WKH� DUHD� LPSDFWHG� E\�=RQH� ,,� QRLVH�

FRQWRXUV�EH�UHTXLUHG� WR� LQFRUSRUDWH�QRLVH�OHYHO�UHGXFWLRQ�WHFKQLTXHV�LQ�WKH�EXLOGLQJ�GHVLJQ���,Q�

DGGLWLRQ�� LW� LV� UHFRPPHQGHG� WKDW� D� FRQGLWLRQ� RI� VDOH� RU� OHDVH� RI� ODQG� DQG�RU� H[LVWLQJ� IDFLOLWLHV�

ORFDWHG� LQ� WKHVH�=RQHV� LQFOXGH�QRWLILFDWLRQ�RI� WKH�EX\HU�OHVVRU�RI� WKH�SRWHQWLDO�QRLVH� LPSDFWV� LQ�

ZULWLQJ�� � ,W� LV� IXUWKHU� UHFRPPHQGHG� WKDW�XVHV�FRPSDWLEOH�ZLWK�=RQHV� ,,�DQG� ,,,�QRLVH� OHYHOV�EH�

FRQVLGHUHG� IRU� WKHVH� DUHDV�� � 6RPH� H[DPSOHV� RI� VXFK� XVHV� LQFOXGH� DJULFXOWXUDO�� LQGXVWULDO��

FRPPHUFLDO��DQG�UHFUHDWLRQDO�XVHV���

�

3OXPVWHG�7RZQVKLS�

�

$V� VWDWHG� IRU�0DQFKHVWHU�7RZQVKLS��)RUW�'L[� UHFRPPHQGV�QRLVH� UHGXFWLRQ� IRU�QHZ�VWUXFWXUHV�

DQG�FRQGLWLRQV�RI�QRWLILFDWLRQ�IRU�VDOH�RU�OHDVH�RI�ODQG�ZLWKLQ�=RQH�,,���,W�LV�IXUWKHU�UHFRPPHQGHG�

WKDW�XVHV�FRPSDWLEOH�ZLWK�=RQHV�,,�DQG�,,,�QRLVH�OHYHOV�EH�FRQVLGHUHG�IRU�WKHVH�DUHDV��

�

/HEDQRQ�6WDWH�)RUHVW�

�

1R� LPSDFWV� WR� H[LVWLQJ� ODQG� XVH� DUH� DQWLFLSDWHG� DVVXPLQJ� WKDW� ODQG� FXUUHQWO\� DGPLQLVWHUHG� E\�

/HEDQRQ�6WDWH�)RUHVW�FRQWLQXHV�WR�EH�XWLOL]HG�DV�DW�SUHVHQW���1RLVH�=RQHV�,�DQG�,,��ORFDWHG�LQ�WKH�

QRUWKHUQ�SRUWLRQ�RI�WKH�IRUHVW�ERUGHULQJ�)RUW�'L[��DUH�FRPSDWLEOH�ZLWK�FXUUHQW�ODQG�XVHV��

�

3HPEHUWRQ�7RZQVKLS�

�

$W� SUHVHQW�� WKHUH� LV� QR� LQGLFDWLRQ� RI� DQ\� DGYHUVH� QRLVH� LPSDFWV� IRU� WKLV� DUHD� DV� D� UHVXOW� RI�

RSHUDWLRQV�DW�)RUW�'L[���,W�LV�UHFRPPHQGHG�WKDW�WKRVH�DUHDV�QHDU�)RUW�'L[�EH�]RQHG�VXFK�WKDW�DQ\�
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IXWXUH� VDOH� RU� OHDVH� RI� ODQG� DQG�RU� EXLOGLQJV� EH� UHTXLUHG� WR� FDUU\� D� VWDWHPHQW� WKDW� LQIRUPV� WKH�

EX\HU�OHVVHU�RI�SRWHQWLDO�IXWXUH�QRLVH�LPSDFWV��

�

1HZ�+DQRYHU�7RZQVKLS�

�

$W� SUHVHQW�� WKHUH� LV� QR� LQGLFDWLRQ� RI� DQ\� DGYHUVH� QRLVH� LPSDFWV� IRU� WKLV� DUHD� DV� D� UHVXOW� RI�

RSHUDWLRQV�DW�)RUW�'L[���,W�LV�UHFRPPHQGHG�WKDW�WKRVH�DUHDV�QHDU�)RUW�'L[�EH�]RQHG�VXFK�WKDW�DQ\�

IXWXUH� VDOH� RU� OHDVH� RI� ODQG� DQG�RU� EXLOGLQJV� EH� UHTXLUHG� WR� FDUU\� D� VWDWHPHQW� WKDW� LQIRUPV� WKH�

EX\HU�OHVVHU�RI�SRWHQWLDO�IXWXUH�QRLVH�LPSDFWV��

�

)HGHUDO�%XUHDX�RI�3ULVRQV�

�

$W�SUHVHQW�� WKHUH� LV�QR� LQGLFDWLRQ�RI�DQ\�DGYHUVH�QRLVH�LPSDFWV�FDXVHG�E\�FXUUHQW�RSHUDWLRQV�DW�

)RUW�'L[���

�

�

0LG�6WDWH�3ULVRQ�

�

$W�SUHVHQW�� WKHUH� LV�QR� LQGLFDWLRQ�RI�DQ\�DGYHUVH�QRLVH�LPSDFWV�FDXVHG�E\�FXUUHQW�RSHUDWLRQV�DW�

)RUW�'L[���
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���� 0,7,*$7,21�0($685(6�
�

���� ,QWURGXFWLRQ�
�

7KH�LPSOHPHQWDWLRQ�RI�WKH�(QYLURQPHQWDO�1RLVH�0DQDJHPHQW�3ODQ��(103��3URJUDP�VKRXOG�EH�D�

MRLQW� HIIRUW� EHWZHHQ� WKH� $UP\� DQG� WKH� DGMDFHQW� FRPPXQLWLHV�� � 7KH� $UP\� KDV� WKH� UROH� RI�

PLQLPL]LQJ�WKH�LPSDFW�RQ�WKHLU�ORFDO�FRPPXQLWLHV�RI�)RUW�'L[�RSHUDWLRQV���7KH�FRPPXQLWLHV
�UROH�

LV� WR� HQVXUH� WKDW�GHYHORSPHQW�RI� WKH� HQYLURQV� LV� FRPSDWLEOH�ZLWK�JRRG�SODQQLQJ�SULQFLSOHV�DQG�

SUDFWLFHV����

�

���� 6WHSV�7DNHQ�E\�)RUW�'L[�
�

)RUW�'L[�KDV�WDNHQ�VHYHUDO�VWHSV�WR�UHGXFH�WKH�DPRXQW�RI�QRLVH�JHQHUDWHG�E\�WUDLQLQJ�RSHUDWLRQV���

7KHVH�DFWLRQV�LQFOXGH�WKH�IROORZLQJ��

�

• 7KH�ILULQJ�RI�DUWLOOHU\�DQG�PRUWDUV�LV�JHQHUDOO\�SURKLELWHG�EHWZHHQ�WKH�KRXUV�RI�������SP�

DQG������DP��

�

• $OO�H[SORVLYH�RUGQDQFH�LV�UHVWULFWHG�WR�FKDUJHV�WKDW�GR�QRW�H[FHHG����OE���7KH����OE�OLPLW�

PD\�EH�H[FHHGHG�E\�H[FHSWLRQ��RQO\�ZKHQ�DSSURYHG�E\�WKH�LQVWDOODWLRQ�FRPPDQGHU��

�

• 7R� UHGXFH� QRLVH� OHYHOV�� XQLWV� HTXLSSHG� ZLWK� ���PP� KRZLW]HUV� ZLOO�� ZKHQ� SRVVLEOH��

VXEVWLWXWH�KLJK�H[SORVLYH�URXQGV�ZLWK�ORZ�FRVW�LQGLUHFW�WUDLQLQJ�URXQG��/,75���

�

• 7KH�UHFHQW�LQWURGXFWLRQ�RI�D�FDUWULGJH�����PP��WDUJHW�SUDFWLFH��VKRUW�UDQJH���WKH�0�����

ZLOO�VLJQLILFDQWO\�UHGXFH�QRLVH�ZKHQ�XVHG�LQ�FRQMXQFWLRQ�ZLWK�ERWK�WKH���PP�DQG����PP�

KHDY\�PRUWDUV�� �$SSUR[LPDWHO\� ���� RI� DOO� ��PP� DQG� ���PP� URXQGV� ILUHG� DUH�0����

WUDLQLQJ�URXQGV��

�
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• )RUW� 'L[� VLPXODWHV� WKH� ILULQJ� RI� DUWLOOHU\� DQG� PRUWDUV� IRU� WKH� WUDLQLQJ� RI� IRUZDUG�

REVHUYHUV�� 7KH� XVH� RI� VLPXODWRUV� UHGXFHV� WKH� DPRXQW� RI� DUWLOOHU\� DQG� PRUWDU� ILULQJ�

QHFHVVDU\�WR�WUDLQ�IRUZDUG�REVHUYHUV�E\�DSSUR[LPDWHO\������

�

• 7KH�:HDSRQHHU�DQG� WKH�HQJDJHPHQW�VNLOOV� WUDLQHU�DUH�XVHG� WR�VLPXODWH� WKH�ILULQJ�RI� WKH�

0��$��ULIOH�GXULQJ�WKH�LQLWLDO�SKDVH�RI�WUDLQLQJ��

�

• 9HKLFOH�FRQYR\V�WUDYHOLQJ�RQ�UDQJH�URDG�DUH�QRW�WR�H[FHHG����YHKLFOHV��

�

���� 6XJJHVWLRQV�IRU�WKH�&RPPXQLW\�
�

,Q� DGGLWLRQ� WR� WKH� VWHSV� WDNHQ� E\� )RUW� 'L[�� QHLJKERULQJ� FRPPXQLWLHV� FDQ� IXUWKHU� UHGXFH� WKH�

LPSDFWV�RI�XQGHVLUDEOH�QRLVH�LQ�WKH�IROORZLQJ�ZD\V��

�

1RLVH�/HYHO�5HGXFWLRQ�7HFKQLTXHV�

�

'RXEOH�JOD]HG�ZLQGRZV��VROLG�FRUH�GRRUV��KHDY\�GUDSHV�DQG�FDUSHWV��DFRXVWLF�FHLOLQJ�WUHDWPHQW��

DQG� DFRXVWLF� FRQVWUXFWLRQ� RI� URRIV� DQG� IORRUV� DUH� DOO� WHFKQLTXHV� WKDW�� LI� LQFRUSRUDWHG� LQWR� WKH�

GHVLJQ�RI�D�JLYHQ�IDFLOLW\��FDQ�VLJQLILFDQWO\�UHGXFH�QRLVH�OHYHOV��

�

%XLOGLQJ�/RFDWLRQ�

�

7KH� HIIHFW� RI� QRLVH� RQ� D� FRPPXQLW\� FDQ� EH� IXUWKHU� GHFUHDVHG� E\� WKRXJKWIXOO\� VHOHFWLQJ� WKH�

ORFDWLRQ� RI� SURSRVHG� IDFLOLWLHV�� � 2QH� ZD\� WR� DFKLHYH� WKLV� LV� WR� XWLOL]H� WKH� QDWXUDO� DFRXVWLFDO�

VKLHOGLQJ�DVVRFLDWHG�ZLWK�WKH�WHUUDLQ�DQG�QDWXUDO�ODQGVFDSH���$QRWKHU�LV�WR�VWDJJHU�WKH�OD\RXW�RI�

EXLOGLQJV�DQG�DYRLG�ORFDWLQJ�EXLOGLQJV�LQ�D�SDUDOOHO�IDVKLRQ��

�

�

�
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=RQLQJ�5HJXODWLRQV�

�

=RQLQJ�UHJXODWLRQV�WKDW�FRUUHVSRQG�ZLWK�1RLVH�=RQHV�,,�DQG�,,,�FRXOG�EH�FKDQJHG�WR�UHTXLUH�DOO�

QHZ�KRPHV�� VFKRROV�� OLEUDULHV�� RIILFHV�� HWF�� FRQVWUXFWHG�ZLWKLQ� WKH�=RQH� ,,� DUHD� WR� LQFRUSRUDWH�

QRLVH� UHGXFLQJ� WHFKQLTXHV� LQ� WKHLU� GHVLJQV�� DQG� UHVWULFW� DQ\� QHZ� FRQVWUXFWLRQ� RI� DOO� WKH� DERYH�

IDFLOLWLHV� LQ� =RQH� ,,,�� � )XUWKHUPRUH�� QRLVH� VWDQGDUGV� VKRXOG� EH� LQFRUSRUDWHG� LQWR� WKH� H[LVWLQJ�

KHDOWK�FRGHV�WR�HQVXUH�WKDW�GHYHORSHUV�XVH�WKH�ODQG�LQ�D�FRPSDWLEOH�IDVKLRQ�RU�GHVLJQ�VWUXFWXUHV�WR�

LQFOXGH�QRLVH�FRQWURO�IHDWXUHV��

�

%\�FUHDWLQJ�VXEGLYLVLRQ�UHJXODWLRQV��WKH�FRPPXQLW\�FDQ�UHTXLUH�QHZ�GHYHORSPHQWV�ORFDWHG�ZLWKLQ�

QRLVH�VHQVLWLYH�DUHDV�WR�FUHDWH�EXIIHU�VWULSV�RU�UHTXLUH�WKH�LQVWDOODWLRQ�RI�QRLVH�EDUULHUV���

�

+8'�DQG�9$�3ROLFLHV�

�

7KH�'HSDUWPHQW� RI�+RXVLQJ� DQG�8UEDQ�'HYHORSPHQW� �+8'��DQG� WKH�9HWHUDQV�$GPLQLVWUDWLRQ�

�9$�� KDYH� WKHLU� RZQ� UHTXLUHPHQWV� ZKHQ� JUDQWLQJ� IHGHUDO� ORDQV� LQ� QRLVH�VHQVLWLYH� DUHDV�� � $W�

SUHVHQW��ERWK�DJHQFLHV�LQFOXGH�WKH�UHIXVDO�RI�VXSSRUW�IRU�QHZ�KRPHV�FRQVWUXFWHG�LQ�=RQH�,,,�DUHDV��

�7KH\� DOVR� UHTXLUH� QHZ� KRPHV� WKDW� DUH� SURSRVHG� IRU� =RQH� ,,� DUHDV� WR� LQFOXGH� DGHTXDWH� QRLVH�

DWWHQXDWLRQ�IHDWXUHV�LI�WKH�UHVLGHQWV�UHTXHVW�IXOO�PRUWJDJH�VXSSRUW���)RU�KRPHV�DOUHDG\�LQ�=RQH�,,�

DUHDV��+8'�DQG�WKH�9$�ZLOO�QRW�GHQ\�D�PRUWJDJH�EDVHG�RQ�WKH�QRLVH�DORQH���)RU�KRPHV�ORFDWHG�

LQ�=RQH�,,,�DUHDV��+8'�DQG�WKH�9$�ZLOO�EDVH�PRUWJDJH�VXSSRUW�RQ�WKH�DFWXDO�YDOXH�RI�WKH�KRPH��

�

=RQHV�,,�DQG�,,,���,QGXVWULDO�

�

7KH� FRPPXQLW\� FDQ� DOVR� ZRUN� ZLWK� )RUW� 'L[� E\� UHTXLULQJ� LQGXVWULDO�� PDQXIDFWXULQJ�� DQG�

ODERUDWRU\� IDFLOLWLHV� =RQHV� ,,� DQG� ,,,� WR� LQFRUSRUDWH� QRLVH� OHYHO� UHGXFWLRQ� WHFKQLTXHV� LQWR� WKH�

GHVLJQ�DQG�FRQVWUXFWLRQ�RI�WKH�SRUWLRQV�RI�WKH�EXLOGLQJV�ZKHUH�WKH�SXEOLF�LV�UHFHLYHG��ZKHUH�RIILFH�

DUHDV�H[LVW��DQG�LQ�DUHDV�ZKHUH�WKH�QRLVH�OHYHO�LV�KLJK��

�
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=RQHV�,,�DQG�,,,���$GGLWLRQDO�

�

3URYLGHG�WKDW�VSHFLDO�VRXQG�UHLQIRUFHPHQW�V\VWHPV�DUH�LQVWDOOHG��RXWGRRU�VSRUWV�DUHQDV�DQG�DUHDV�

ZKHUH�RXWGRRU�VSHFWDWRU�VSRUWV�DUH�KHOG�DUH�FRPSDWLEOH�LQ�=RQH�,,�DUHDV����

�

2XWGRRU�VSRUWV�DUHQDV��SDUNV��UHFUHDWLRQDO�DUHDV��OLYHVWRFN�IDUPV��DQG�DQLPDO�EUHHGLQJ�IDFLOLWLHV�

VKRXOG� EH� UHVWULFWHG� LQ� =RQH� ,,,� DUHDV�� � ,Q� DGGLWLRQ�� LQGRRU� SRROV� DQG� J\PQDVLXPV� VKRXOG�

LQFRUSRUDWH�QRLVH�DWWHQXDWLRQ�IHDWXUHV�LQ�WKHLU�GHVLJQ�DQG�FRQVWUXFWLRQ��

�
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� $33(1',;�$�

� 7+(�(103�&21&(37��352*5$0��0(7+2'2/2*<��$1'�32/,&,(6�

�

$��� &RQFHSW�

�

)HGHUDO� OHJLVODWLRQ�� QDWLRQDO� VHQWLPHQW�� DQG� RWKHU� H[WHUQDO� IRUFHV� WKDW� GLUHFWO\� DIIHFW� WKH� 8�6��

$UP\�PLVVLRQ�KDYH�JUHDWO\�LQFUHDVHG�WKH�8�6��$UP\�UROH�LQ�HQYLURQPHQWDO�DQG�SODQQLQJ�LVVXHV���

3UREOHPV�RI�PLOLWDU\�HQFURDFKPHQW�IURP�LQFRPSDWLEOH�ODQG�XVHV�VXUURXQGLQJ�LQVWDOODWLRQV��DV�ZHOO�

DV�DLU�DQG�ZDWHU�SROOXWLRQ�DQG�VRFLRHFRQRPLF�LPSDFW��UHTXLUH�FRQWLQXHG�DQG�SHUVLVWHQW�8�6��$UP\�

LQYROYHPHQW�� � 7KH� QDWXUH� RI� WKHVH� LVVXHV� GLFWDWHV� 8�6�� $UP\� SDUWLFLSDWLRQ� LQ� FRPSUHKHQVLYH�

FRPPXQLW\�DQG�ODQG�XVH�SODQQLQJ���(IIHFWLYH��FRRUGLQDWHG�SODQQLQJ�WKDW�EULGJHV�WKH�JDS�EHWZHHQ�

WKH� IHGHUDO� JRYHUQPHQW� DQG� WKH� FRPPXQLW\� UHTXLUHV� WKH� HVWDEOLVKPHQW� RI� JRRG� ZRUNLQJ�

UHODWLRQVKLSV�ZLWK� ORFDO� FLWL]HQV�� ORFDO� SODQQLQJ� RIILFLDOV�� DQG� VWDWH� DQG� IHGHUDO� RIILFLDOV�� �7KLV�

SODQQLQJ� GHSHQGV� XSRQ� FUHDWLQJ� DQ� DWPRVSKHUH� RI� PXWXDO� WUXVW� DQG� KHOSIXOQHVV�� � 7KH�

(QYLURQPHQWDO�1RLVH�0DQDJHPHQW�3URJUDP��(103��FRQFHSW�KDV�EHHQ�GHYHORSHG�LQ�DQ�HIIRUW�WR��

�

• &RQWURO�HQYLURQPHQWDO�QRLVH�WR�SURWHFW�WKH�KHDOWK�DQG�ZHOIDUH�RI�SHRSOH��RQ��DQG�RII�SRVW��

LPSDFWHG�E\�DOO�$UP\�SURGXFHG�QRLVH��LQFOXGLQJ�RQ��DQG�RII�SRVW�QRLVH�VRXUFHV�

• 5HGXFH�FRPPXQLW\�DQQR\DQFH�IURP�HQYLURQPHQWDO�QRLVH�WR�WKH�H[WHQW�IHDVLEOH��FRQVLVWHQW�

ZLWK�$UP\�WUDLQLQJ�DQG�PDWHULDO�WHVWLQJ�DFWLYLWLHV��

�

7KH� ODQG� XVH� JXLGHOLQHV� GHYHORSHG� KHUHLQ� DUH� D� FRPSRVLWH� RI� D� QXPEHU� RI� RWKHU� ODQG� XVH�

FRPSDWLELOLW\�VWXGLHV� WKDW�KDYH�EHHQ�UHILQHG� WR�ILW� WKH�)RUW�'L[�0LOLWDU\�5HVHUYDWLRQ��)RUW�'L[��

DYLDWLRQ�HQYLURQPHQW��

�
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$��� 3URJUDP�

�

,QVWDOODWLRQ�&RPPDQGHUV�HVWDEOLVK�DQG�PDLQWDLQ�DFWLYH�SURJUDPV�WR�DFKLHYH�WKH�PD[LPXP�IHDVLEOH�

ODQG� XVH� FRPSDWLELOLW\� EHWZHHQ� DLU� LQVWDOODWLRQV� DQG� QHLJKERULQJ� FRPPXQLWLHV�� � 7KH� SURJUDP�

UHTXLUHV�WKDW�DOO�DSSURSULDWH�JRYHUQPHQWDO�ERGLHV�DQG�FLWL]HQV�EH�IXOO\�LQIRUPHG�ZKHQHYHU�(103�

RU� RWKHU� SODQQLQJ� PDWWHUV� DIIHFWLQJ� WKH� LQVWDOODWLRQ� DUH� XQGHU� FRQVLGHUDWLRQ�� � 7KLV� LQFOXGHV�

SRVLWLYH�DQG�FRQWLQXRXV�SURJUDPV�GHVLJQHG�WR��

�

• 3URYLGH�LQIRUPDWLRQ��FULWHULD��DQG�JXLGHOLQHV�WR�IHGHUDO��VWDWH��UHJLRQDO��DQG�ORFDO�SODQQLQJ�

ERGLHV��FLYLF�DVVRFLDWLRQV��DQG�VLPLODU�JURXSV�

• ,QIRUP� VXFK� JURXSV� RI� WKH� UHTXLUHPHQWV� RI� WKH� IO\LQJ� DFWLYLW\�� QRLVH� H[SRVXUH�� DLUFUDIW�

DFFLGHQW�SRWHQWLDO��DQG�(103�SODQV�

• 'HVFULEH�WKH�QRLVH�UHGXFWLRQ�PHDVXUHV�WKDW�DUH�EHLQJ�XVHG�

• (QVXUH� WKDW� DOO� UHDVRQDEOH�� HFRQRPLFDO�� DQG� SUDFWLFDO�PHDVXUHV� DUH� WDNHQ� WR� UHGXFH� RU�

FRQWURO� WKH� LPSDFW� RI� QRLVH�SURGXFLQJ� DFWLYLWLHV�� 7KHVH� PHDVXUHV� LQFOXGH� VXFK�

FRQVLGHUDWLRQV�DV�SURSHU�ORFDWLRQ�RI�HQJLQH�WHVW�IDFLOLWLHV��SURYLVLRQ�IRU�VRXQG�VXSSUHVVRUV�

ZKHUH� QHFHVVDU\�� DQG� DGMXVWPHQW� RI� IOLJKW� SDWWHUQV� DQG�RU� WHFKQLTXHV� WR� PLQLPL]H� WKH�

QRLVH� LPSDFW� RQ� SRSXODWHG� DUHDV�� 7KLV� PXVW� EH� GRQH� ZLWKRXW� MHRSDUGL]LQJ� VDIHW\� RU�

RSHUDWLRQDO�HIIHFWLYHQHVV��

�

$��� 0HWKRGRORJ\�

�

7KH�(103�DQDO\]HV�ODQG�DUHDV�XSRQ�ZKLFK�FHUWDLQ�ODQG�XVHV�PD\�REVWUXFW�DLUVSDFH�RU�RWKHUZLVH�

EH� KD]DUGRXV� WR� DLUFUDIW� RSHUDWLRQV� DQG� ODQG� DUHDV� WKDW� DUH� H[SRVHG� WR� WKH� KHDOWK�� VDIHW\�� RU�

ZHOIDUH�KD]DUGV�RI�DLUFUDIW�RSHUDWLRQV���7KH�(103�LQFOXGHV�QRLVH�]RQHV��1=V��SURGXFHG�E\�WKH�

FRPSXWHUL]HG� 'D\�1LJKW� $YHUDJH� $�:HLJKWHG� �'1/�� DQG� &�:HLJKWHG� �&'1/�� PHWULFV�

�$SSHQGL[�%���

�

�
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�

$��� (103�/DQG�8VH�'HYHORSPHQW�3ROLFLHV�

�

7KH� EDVLV� IRU� DQ\� HIIHFWLYH� ODQG� XVH� FRQWURO� V\VWHP� LV� WKH� GHYHORSPHQW� RI�� DQG� VXEVHTXHQW�

DGKHUHQFH� WR�� SROLFLHV� WKDW� VHUYH� DV� WKH� VWDQGDUG� E\� ZKLFK� DOO� ODQG� XVH� SODQQLQJ� DQG� FRQWURO�

DFWLRQV�DUH�HYDOXDWHG�� �)RUW�'L[�UHFRPPHQGV� WKDW�SROLFLHV�EH�FRQVLGHUHG�IRU� LQFRUSRUDWLRQ� LQWR�

WKH�FRPSUHKHQVLYH�SODQV�RI�DJHQFLHV�LQ�WKH�YLFLQLW\�RI�WKH�EDVH�HQYLURQV��

�

7KH�$UP\� HQYLURQPHQWDO� QRLVH� SROLFLHV� DUH� EDVHG� RQ� ODQG� XVH� FRPSDWLELOLWLHV� DV� LQGLFDWHG� E\�

REMHFWLYH�QRLVH�OHYHOV���8QGHU�WKH�HQYLURQPHQWDO�QRLVH�SURJUDP��WKH�$UP\�ZLOO��

�

• &RQWLQXDOO\�HYDOXDWH�WKH�LPSDFW�RI�QRLVH�WKDW�PD\�EH�SURGXFHG�E\�RQJRLQJ�DQG�SURSRVHG�

$UP\�DFWLYLWLHV��DQG�PLQLPL]H�LPSDFWV�DQG�DQQR\DQFH�WR�WKH�JUHDWHVW�H[WHQW�SUDFWLFDEOH��

• &RPSO\� ZLWK� DSSOLFDEOH� IHGHUDO� ODZV� DQG� UHJXODWLRQV� UHVSHFWLQJ� WKH� PDQDJHPHQW� RI�

HQYLURQPHQWDO� QRLVH�� �4XHVWLRQV� UHJDUGLQJ� WKH� DSSOLFDELOLW\� RI� VWDWH� DQG� ORFDO� ODZV� DQG�

UHJXODWLRQV� VKRXOG� EH� UHIHUUHG� WR� WKH� FRPPDQG� OHJDO� RIILFHU� DQG� WKURXJK� FKDQQHOV� WR�

+HDGTXDUWHUV� 'HSDUWPHQW� RI� WKH� $UP\�� (QYLURQPHQWDO� /DZ� 'LYLVLRQ� IRU� XOWLPDWH�

UHVROXWLRQ��

• 0DLQWDLQ�DQ�DFWLYH�HQYLURQPHQWDO�QRLVH�PDQDJHPHQW�SURJUDP�WR�SURWHFW�WKH�SUHVHQW�DQG�

IXWXUH�RSHUDWLRQDO�FDSDELOLWLHV�RI�WKH�LQVWDOODWLRQ�RU�IDFLOLW\���(QFURDFKPHQW�SUREOHPV�DUH�

FDXVHG� E\� ODQG� XVHV� WKDW� DUH� QRW� FRPSDWLEOH� ZLWK� WKH� H[LVWLQJ� DQG� IXWXUH� QRLVH�

HQYLURQPHQWV�� ERWK� RQ� DQG� RII� WKH� LQVWDOODWLRQ�� � 3UHGLFWLRQV� IRU� ORQJ�UDQJH� SODQQLQJ�

SXUSRVHV�FDQ�EH�PDGH�IRU�VHYHUDO�\HDUV�LQWR�WKH�IXWXUH��

• $VVHVV� WKH� HIIHFW� RI� QRLVH� IURP� ERWK� RQ�� DQG� RII�SRVW� VRXUFHV� DQG� LGHQWLI\� PLWLJDWLRQ�

PHDVXUHV�IRU�LQFRPSDWLEOH�ODQG�XVHV��

• 5HGXFH�LQWHULRU�QRLVH�WR�DFFHSWDEOH�OHYHOV�WKURXJK�DUFKLWHFWXUDO�DQG�HQJLQHHULQJ�FRQWUROV�

IRU�EXLOGLQJV�ZLWK�VHQVLWLYH�DFWLYLWLHV� VXFK�DV�PHGLFDO� WUHDWPHQW��HGXFDWLRQ��DQG�JHQHUDO�

OLYLQJ��
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• 0DLQWDLQ�D�QRLVH�FRPSODLQW�PDQDJHPHQW�SURJUDP���1RLVH�FRPSODLQWV�ZLOO�EH�KDQGOHG�ZLWK�

LQWHJULW\��VHQVLWLYLW\��DQG�WLPHOLQHVV��

• 0RQLWRU� WKH�QRLVH� HQYLURQPHQW� WR�YHULI\� OHYHOV� WKDW�KDYH�SURGXFHG�PDMRU�SXEOLF�DQG�RU�

SROLWLFDO� FRQWURYHUV\�� �6KRUW�WHUP�PRQLWRULQJ�FDQ�EH�XVHG� IRU� WKLV�SXUSRVH�� �/RQJ�WHUP�

PRQLWRULQJ�LV�XVHIXO�IRU�FRPSODLQW�DQG�GDPDJH�FODLP�PDQDJHPHQW��

• 'HYHORS�DQG�SURFXUH�ZHDSRQV�V\VWHPV�DQG�RWKHU�PLOLWDU\�FRPEDW�HTXLSPHQW�WKDW�SURGXFH�

OHVV�QRLVH�DQG�FRPSO\�ZLWK�UHJXODWRU\�QRLVH�HPLVVLRQV�VWDQGDUGV��

• 3URFXUH�FRPPHUFLDOO\�PDQXIDFWXUHG�SURGXFWV��RU�WKRVH�DGDSWHG�IRU�JHQHUDO�PLOLWDU\�XVH��

WKDW�SURGXFH�OHVV�QRLVH�DQG�FRPSO\�ZLWK�UHJXODWRU\�QRLVH�HPLVVLRQV�VWDQGDUGV��

• &RQVLGHU� DFTXLVLWLRQ�RI� SURSHUW\� ULJKWV� VROHO\� RQ� WKH� EDVLV� RI� LQFRPSDWLEOH�QRLVH� OHYHOV�

RQO\�DIWHU�DOO�SUDFWLFDO�PHDQV�RI�DFKLHYLQJ�DFFHSWDEOH�OHYHOV�KDYH�EHHQ�H[KDXVWHG��DQG�WKH�

RSHUDWLRQDO�LQWHJULW\�RI�WKH�PLVVLRQ�LV�WKUHDWHQHG��

�

$��� %DVLF�/DQG�8VH�&RPSDWLELOLW\�

�

&RPSDWLELOLW\�JXLGHOLQHV�PXVW�QRW�EH�FRQVLGHUHG� LQIOH[LEOH�VWDQGDUGV�� �7KH\�DUH�WKH�IUDPHZRUN�

ZLWKLQ�ZKLFK�ODQG�XVH�FRPSDWLELOLW\�TXHVWLRQV�FDQ�EH�DGGUHVVHG�DQG�UHVROYHG���,Q�HDFK�FDVH��IXOO�

FRQVLGHUDWLRQ�PXVW�EH�JLYHQ�WR�ORFDO�FRQGLWLRQV�VXFK�DV��

�

• 3UHYLRXV�FRPPXQLW\�H[SHULHQFH�ZLWK�DLUFUDIW�DFFLGHQWV�DQG�QRLVH�

• /RFDO�EXLOGLQJ�FRQVWUXFWLRQ�DQG�GHYHORSPHQW�SUDFWLFHV�

• ([LVWLQJ�QRLVH�GXH�WR�RWKHU�XUEDQ�RU�WUDQVSRUWDWLRQ�QRLVH�VRXUFHV�

• 7LPH�SHULRG�RI�DLUFUDIW�RSHUDWLRQV�DQG�ODQG�XVH�DFWLYLWLHV�

• 6SHFLILF�VLWH�DQDO\VLV�

• 1RLVH�EXIIHUV��LQFOXGLQJ�WRSRJUDSK\���

�

7KHVH� EDVLF� JXLGHOLQHV� FDQQRW� UHVROYH�DOO� ODQG�XVH� FRPSDWLELOLW\�TXHVWLRQV��EXW� WKH\�GR�RIIHU� D�

UHDVRQDEOH�IUDPHZRUN�ZLWKLQ�ZKLFK�WR�ZRUN��

�
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$��� 1RLVH�

�

1HDUO\� DOO� VWXGLHV� RQ� UHVLGHQWLDO� DLUFUDIW� QRLVH� FRPSDWLELOLW\� UHFRPPHQG� QR� UHVLGHQWLDO� XVHV� LQ�

QRLVH�]RQHV�DERYH�'1/����GHFLEHOV��G%����8VXDOO\��QR�UHVWULFWLRQV�DUH�UHFRPPHQGHG�EHORZ�QRLVH�

]RQH�'1/����G%���%HWZHHQ�'1/����DQG����G%��WKHUH�LV�FXUUHQWO\�QR�FRQVHQVXV���7KHVH�DUHDV�

PD\� QRW� TXDOLI\� IRU� IHGHUDO� PRUWJDJH� LQVXUDQFH� LQ� UHVLGHQWLDO� FDWHJRULHV� DFFRUGLQJ� WR� WKH�

'HSDUWPHQW�RI�+RXVLQJ�DQG�8UEDQ�'HYHORSPHQW��+8'������&RGH�RI�)HGHUDO�5HJXODWLRQV�>&)5@�

��%��� � ,Q� PDQ\� FDVHV�� +8'� DSSURYDO� UHTXLUHV� QRLVH� DWWHQXDWLRQ� PHDVXUHV�� WKH� 5HJLRQDO�

$GPLQLVWUDWRU
V� FRQFXUUHQFH�� DQG� DQ� (QYLURQPHQWDO� ,PSDFW� 6WDWHPHQW�� � 7KH� 'HSDUWPHQW� RI�

9HWHUDQV�$IIDLUV� DOVR� KDV� DLUILHOG� QRLVH� DQG� DFFLGHQW� UHVWULFWLRQV� WKDW� DSSO\� WR� WKHLU�KRPH� ORDQ�

JXDUDQWHH�SURJUDP���:KHQHYHU�SRVVLEOH��UHVLGHQWLDO�ODQG�XVH�VKRXOG�EH�ORFDWHG�EHORZ�'1/����G%�

DFFRUGLQJ�WR�8�6��$UP\�ODQG�XVH�UHFRPPHQGDWLRQV��

�

0RVW�LQGXVWULDO�PDQXIDFWXULQJ�XVHV�DUH�FRPSDWLEOH�LQ�WKH�DLUILHOG�HQYLURQV���([FHSWLRQV�DUH�XVHV�

VXFK� DV� UHVHDUFK� RU� VFLHQWLILF� DFWLYLWLHV�� ZKLFK� UHTXLUH� ORZHU� QRLVH� OHYHOV�� � 1RLVH� DWWHQXDWLRQ�

PHDVXUHV�DUH�UHFRPPHQGHG�IRU�SRUWLRQV�RI�EXLOGLQJV�GHYRWHG�WR�RIILFH�XVH��UHFHLYLQJ�WKH�SXEOLF��

RU�ZKHUH�WKH�QRUPDO�EDFNJURXQG�QRLVH�OHYHO�LV�ORZ��

�

7KH�WUDQVSRUWDWLRQ��FRPPXQLFDWLRQV��DQG�XWLOLWLHV�FDWHJRULHV�KDYH�D�KLJK�QRLVH�OHYHO�FRPSDWLELOLW\�

EHFDXVH�WKH\�JHQHUDOO\�DUH�QRW�SHRSOH�LQWHQVLYH���:KHQ�SHRSOH�XVH�ODQG�IRU�WKHVH�SXUSRVHV��WKH�

XVH�LV�JHQHUDOO\�YHU\�VKRUW�LQ�GXUDWLRQ���:KHUH�EXLOGLQJV�DUH�UHTXLUHG�IRU�WKHVH�XVHV��DGGLWLRQDO�

HYDOXDWLRQ�LV�ZDUUDQWHG��

�

7KH�FRPPHUFLDO�UHWDLO�WUDGH�DQG�SHUVRQDO�DQG�EXVLQHVV�VHUYLFHV�FDWHJRULHV�DUH�FRPSDWLEOH�ZLWKRXW�

UHVWULFWLRQ� XS� WR� '1/� ��� G%�� KRZHYHU�� WKH\� DUH� JHQHUDOO\� LQFRPSDWLEOH� DERYH� '1/� ��� G%���

%HWZHHQ�'1/����DQG����G%��QRLVH�OHYHO�UHGXFWLRQ�PHDVXUHV�VKRXOG�EH�LQFOXGHG�LQ�WKH�GHVLJQ�DQG�

FRQVWUXFWLRQ�RI�EXLOGLQJV��

�
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7KH� QDWXUH� RI� PRVW� XVHV� LQ� WKH� SXEOLF� DQG� TXDVL�SXEOLF� VHUYLFHV� FDWHJRU\� UHTXLUHV� D� TXLHWHU�

HQYLURQPHQW��DQG�DWWHPSWV�VKRXOG�EH�PDGH�WR�ORFDWH�WKHVH�XVHV�EHORZ�'1/����G%��D�8�6��$UP\�

ODQG�XVH�UHFRPPHQGDWLRQ��RU�SURYLGH�DGHTXDWH�QRLVH�OHYHO�UHGXFWLRQ��

�

$OWKRXJK� UHFUHDWLRQDO� XVH� KDV� RIWHQ� EHHQ� UHFRPPHQGHG� DV� FRPSDWLEOH� ZLWK� KLJK� QRLVH� OHYHOV��

UHFHQW�UHVHDUFK�KDV�UHVXOWHG�LQ�D�PRUH�FRQVHUYDWLYH�YLHZ���$ERYH�'1/����G%��QRLVH�EHFRPHV�D�

IDFWRU��ZKLFK�OLPLWV�WKH�DELOLW\�WR�HQMR\�VXFK�XVHV���:KHUH�WKH�UHTXLUHPHQW�WR�KHDU�LV�D�IXQFWLRQ�RI�

WKH�XVH��H�J���PXVLF�VKHOO���FRPSDWLELOLW\�LV�OLPLWHG���%XLOGLQJV�DVVRFLDWHG�ZLWK�JROI�FRXUVHV�DQG�

VLPLODU�XVHV�VKRXOG�EH�QRLVH�DWWHQXDWHG��

�

:LWK�WKH�H[FHSWLRQ�RI�IRUHVWU\�DFWLYLWLHV�DQG�OLYHVWRFN�IDUPLQJ��XVHV�LQ�WKH�UHVRXUFHV�SURGXFWLRQ��

H[WUDFWLRQ��DQG�RSHQ�VSDFH�FDWHJRU\�DUH�FRPSDWLEOH�DOPRVW�ZLWKRXW�UHVWULFWLRQV��

�
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� '(6&5,37,21�2)�7+(�12,6(�(19,5210(17�

�
%��� 1RLVH�(QYLURQPHQW�'HVFULSWRU�

�
7KH� QRLVH� FRQWRXU� PHWKRGRORJ\� XVHG� KHUHLQ� LV� WKH� 'D\�1LJKW� $YHUDJH� 6RXQG� /HYHO� �'1/��

PHWULF�RI�GHVFULELQJ�WKH�QRLVH�HQYLURQPHQW���(IIRUWV�WR�SURYLGH�D�QDWLRQDO�XQLIRUP�VWDQGDUG�IRU�

QRLVH�DVVHVVPHQW�KDYH�UHVXOWHG�LQ�DGRSWLRQ�E\�WKH�8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\�

RI�'1/�DV�WKH�VWDQGDUG�QRLVH�GHVFULSWRU���7KH�8�6��$UP\�XVHV�WKH�'1/�GHVFULSWRU�LQ�DVVHVVLQJ�

WKH� DPRXQW�RI� DLUFUDIW�QRLVH� H[SRVXUH�� DQG�DV� D�PHWULF� IRU� FRPPXQLW\� UHVSRQVH� WR� WKH�YDULRXV�

OHYHOV�RI�H[SRVXUH���7KH�'1/�YDOXHV�XVHG�IRU�SODQQLQJ�SXUSRVHV�DUH�������������DQG����GHFLEHOV�

�G%����/DQG�XVH�JXLGHOLQHV�DUH�EDVHG�RQ�WKH�FRPSDWLELOLW\�RI�YDULRXV�ODQG�XVHV�ZLWK�WKHVH�QRLVH�

H[SRVXUH�OHYHOV���

�
,W�LV�JHQHUDOO\�UHFRJQL]HG�WKDW�D�QRLVH�HQYLURQPHQW�GHVFULSWRU�VKRXOG�FRQVLGHU��LQ�DGGLWLRQ�WR�WKH�

DQQR\DQFH�RI�D�VLQJOH�HYHQW��WKH�HIIHFW�RI�UHSHWLWLRQ�RI�VXFK�HYHQWV�DQG�WKH�WLPH�RI�GD\�LQ�ZKLFK�

WKHVH� HYHQWV� RFFXU�� � '1/� EHJLQV� ZLWK� D� VLQJOH� HYHQW� GHVFULSWRU� DQG� DGGV� FRUUHFWLRQV� IRU� WKH�

QXPEHU�RI�HYHQWV�DQG�WKH�WLPH�RI�GD\���%HFDXVH�WKH�SULPDU\�GHYHORSPHQW�FRQFHUQ�LV�UHVLGHQWLDO��

QLJKWWLPH� HYHQWV� DUH� FRQVLGHUHG� PRUH� DQQR\LQJ� WKDQ� GD\WLPH� HYHQWV� DQG� DUH� ZHLJKWHG�

DFFRUGLQJO\��'1/�YDOXHV�DUH�FRPSXWHG�IURP�WKH�VLQJOH�HYHQW�QRLVH�GHVFULSWRU��SOXV�FRUUHFWLRQV�

IRU�QXPEHU�RI�HYHQWV�DQG�WLPH�RI�GD\��)LJXUH�%������

�

)LJXUH�%����'D\�1LJKW�$YHUDJH�6RXQG�/HYHO��'1/��

Number of
Events

Single Event
Noise DNL

Time of Day

�
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1RLVH�LV�UHSUHVHQWHG�E\�D�YDULHW\�RI�TXDQWLWLHV��RU� PHWULFV ���(DFK�QRLVH�PHWULF�ZDV�GHYHORSHG�WR�

DFFRXQW� IRU� WKH� W\SH� RI� QRLVH� DQG� WKH� QDWXUH� RI� ZKDW� PD\� EH� H[SRVHG� WR� WKH� QRLVH�� � +XPDQ�

KHDULQJ�LV�PRUH�VHQVLWLYH�WR�PHGLXP�DQG�KLJK�IUHTXHQFLHV�WKDQ�WR�ORZ�DQG�YHU\�KLJK�IUHTXHQFLHV��

VR� LW� LV� FRPPRQ� WR� XVH� $�ZHLJKWHG �PHWULFV� WKDW� DFFRXQW� IRU� WKLV� KLJK� IUHTXHQFLHV� DQG� &�

:HLJKWHG �PHWULFV�IRU�ORZ�IUHTXHQFLHV��

�

$V�SDUW�RI�WKH�H[WHQVLYH�GDWD�FROOHFWLRQ�SURFHVV��GHWDLOHG�LQIRUPDWLRQ�LV�JDWKHUHG�RQ�WKH�W\SH�RI�

DLUFUDIW�� WKH�QXPEHU��DQG�WLPH�RI�GD\�RI�IO\LQJ�RSHUDWLRQV�IRU�HDFK�IOLJKW�WUDFN�GXULQJ�D�W\SLFDO�

GD\�� �7KLV�LQIRUPDWLRQ�LV�XVHG�LQ�FRQMXQFWLRQ�ZLWK�WKH�VLQJOH�HYHQW�QRLVH�GHVFULSWRU�WR�SURGXFH�

'1/�YDOXHV���7KHVH�YDOXHV�DUH�FRPELQHG�RQ�DQ�HQHUJ\�VXPPDWLRQ�EDVLV�WR�SURYLGH�VLQJOH�'1/�

YDOXHV�IRU�WKH�PL[�RI�DLUFUDIW�RSHUDWLRQV�DW�WKH�EDVH���(TXDO�YDOXH�SRLQWV�DUH�FRQQHFWHG�WR�IRUP�WKH�

FRQWRXU�OLQHV��

�

%��� 1RLVH�(YHQW�'HVFULSWRU�

�

7KH�VLQJOH�HYHQW�QRLVH�GHVFULSWRU�XVHG�LQ�WKH�'1/�V\VWHP�LV�WKH�6RXQG�([SRVXUH�/HYHO��6(/����

7KH�6(/�PHDVXUH�LV�DQ�LQWHJUDWLRQ�RI�'1/�RYHU�WKH�SHULRG�RI�D�VLQJOH�HYHQW�VXFK�DV�DQ�DLUFUDIW�

IO\RYHU��PHDVXUHG�LQ�G%���

�

)UHTXHQF\�� PDJQLWXGH�� DQG� GXUDWLRQ� YDU\� DFFRUGLQJ� WR� DLUFUDIW� W\SH�� HQJLQH� W\SH�� DQG� SRZHU�

VHWWLQJ�� � 7KHUHIRUH�� LQGLYLGXDO� DLUFUDIW� QRLVH� GDWD� DUH� FROOHFWHG� IRU� YDULRXV� W\SHV� RI�

DLUFUDIW�HQJLQHV� DW� GLIIHUHQW� SRZHU� VHWWLQJV� DQG� SKDVHV� RI� IOLJKW�� � )LJXUH� %��� VKRZV� WKH�

UHODWLRQVKLS�RI�WKH�VLQJOH�HYHQW�QRLVH�GHVFULSWRU�WR�WKH�VRXUFH�VRXQG�HQHUJ\��

�

6(/�YHUVXV�VODQW�UDQJH�YDOXHV�DUH�GHULYHG�IURP�QRLVH�PHDVXUHPHQWV�PDGH�DFFRUGLQJ�WR�D�VRXUFH�

QRLVH�GDWD�DFTXLVLWLRQ�SODQ�GHYHORSHG�E\�%ROW��%HUDQHN��DQG�1HZPDQ��,QF���LQ�FRQMXQFWLRQ�ZLWK�

WKH�8QLWHG�6WDWHV�$LU�)RUFH�$UPVWURQJ�/DERUDWRU\��$/��DQG�FDUULHG�RXW�E\�$/���7KHVH�VWDQGDUG�

GD\��VHD�OHYHO�YDOXHV�IRUP�WKH�EDVLV�IRU�WKH�LQGLYLGXDO�HYHQW�QRLVH�GHVFULSWRUV�DW�DQ\�ORFDWLRQ�DQG�
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DUH�DGMXVWHG� WR� WKH� ORFDWLRQ�E\�DSSO\LQJ�DSSURSULDWH�FRUUHFWLRQV�IRU� WHPSHUDWXUH��KXPLGLW\��DQG�

YDULDWLRQV�IURP�VWDQGDUG�SURILOHV�DQG�SRZHU�VHWWLQJV�RI�HDFK�DLUFUDIW��

�

� � � )LJXUH�%����6RXQG�([SRVXUH�/HYHO�

Standard
vs.

Slant Range
Values

Localized SEL
vs.

Slant Range
Values

Profile/Power
Variations of
each aircraft

Temperature

Humidity

�

�

*URXQG�WR�JURXQG� VRXQG� SURSDJDWLRQ� FKDUDFWHULVWLFV� DUH� XVHG� IRU� DOWLWXGHV� XS� WR� ���� IHHW�ZLWK�

OLQHDU� WUDQVLWLRQ� EHWZHHQ����� DQG����� IHHW� DQG� DLU�WR�JURXQG�SURSDJDWLRQ� FKDUDFWHULVWLFV� DERYH�

����IHHW��

�

,Q� DGGLWLRQ� WR� WKH� DVVHVVPHQW� RI� DLUFUDIW� IOLJKW� RSHUDWLRQV�� WKH�'1/� V\VWHP� LQFRUSRUDWHV� QRLVH�

UHVXOWLQJ� IURP� HQJLQH�DLUFUDIW� PDLQWHQDQFH� FKHFNV� RQ� WKH� JURXQG�� � 'DWD� FRQFHUQLQJ� WKH�

RULHQWDWLRQ�RI�WKH�QRLVH�VRXUFH��W\SH�RI�DLUFUDIW�RU�HQJLQH��QXPEHU�RI�WHVW�UXQV�RQ�D�W\SLFDO�GD\��

SRZHU� VHWWLQJV� XVHG� DQG� WKHLU� GXUDWLRQ�� DQG� XVH� RI� VXSSUHVVLRQ� GHYLFHV� DUH� FROOHFWHG� IRU� HDFK�

JURXQG�UXQ�XS�RU�WHVW�SRVLWLRQ���7KLV�LQIRUPDWLRQ�LV�SURFHVVHG�DQG�WKH�QRLVH�FRQWULEXWLRQ�DGGHG�

�RQ� DQ� HQHUJ\� VXPPDWLRQ� EDVLV�� WR� WKH� QRLVH� JHQHUDWHG� E\� IO\LQJ� RSHUDWLRQV� WR� SURGXFH� QRLVH�

FRQWRXUV� UHIOHFWLQJ� WKH� RYHUDOO� QRLVH� HQYLURQPHQW� ZLWK� UHVSHFW� WR� DLUFUDIW� DLU� DQG� JURXQG�

RSHUDWLRQV��
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APPENDIX C 
DESCRIPTION OF THE NOISE MODELS 

 
C.1 MR_NMAP 
 
MR_NMAO (MOA Range NOISEMAP) is a general-purpose, PC-based computer program that 

calculates noise levels under Military Operating Areas (MOAs), Military Training Routes (MTRs), 

and the Ranges.  These levels are output as contours or intabular format, and are suitable for 

inclusion in Environmental Impact Statements and Environmental Assessment.  MROPS is a 

companion interface program that facilitates defining the airspace, specifying the aircraft types and 

operations, and controlling the computational features of MR_NMAP.  MROPS and MR_NMAP, 

together with the contouring program NMPLOT, form a complete package for evaluating noise 

impacts under military airspaces. 

 

The first module is MROPS.  This is an interactive, Windows-based program which acts as the 

primary user interface.  A series of menus and entry forms prompt the user for all required 

information.  All data can be entered in tabular format.  Geometric data such as airspace boundaries 

and flight tracks may alternatively be entered graphically using CAD-like features.  The user may 

also draw upon databases which define all existing airspace components.  This module manages 

data for various assessments and alternatives, and can be used to run the other modules. 

 

MR_NMAP is the module which performs the noise calculations.  It is a collection of building 

block noise models.  All of the models are based on NOISEMAP technology, which embodies the 

physics of aircraft noise generation and propagation.  Each model is structured so as to apply this 

technology to the way that aircraft fly in military airspace, and is optimized for the appropriate type 

of operation.  From a modeling perspective, there are two main categories of aircraft operations:  

distributed operations, as are found in MOAs, and track operations, as are found on MTRs and 

target approaches.  MR_NMAP is designed to accommodate additional and/or updated models as 

technology advances. 

 

The third module, NMPLOT, is the Air Force=s standard noise contour plotting program.  The user 
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will normally access NMPLOT through MROPS, but may interact with it directly to specify the 

layout of the graphical output. 

 

C.2 MICROBNOISE 

 

The US Army (USA) has developed the Environmental Noise Management Plan (ENMP) to 

safeguard the operational capability of Army Installations from encroachment by off-post, noise-

sensitive land uses such as housing.  ENMP requires noise contours to be developed around 

military installations to assist in effective land-use planning and to prevent community 

encroachment on high-noise training areas.  The ENMP program uses the Blast Noise Prediction 

(MicroBNOISE) computer program developed by U.S. Army Construction Engineering research 

laboratory (USA-CERL) to generate noise contour maps that characterize an installation=s noise 

Αfootprint.≅ 

 

MicroBNOISE is a series of digital computer programs that can produce C-weighted day/night 

average sound level (DDNL) contours for military activities or operations having impulsive noise 

sources (e.g., artillery, explosions or demolitions, and weapon blasts).  The program does not 

differentiate between subsonic and supersonic rounds, nor does it account for the shockwave blast 

of a supersonic round.  However, it does account for the directivity patterns and variable changes of 

the propellant blast. 

 

Data required to use MicroBNOISE are as follows: 
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 Base location Β coordinates that identify the base boundary; 

 

 Firing points Β firing point name and location; 

 

 Target points Β target point name and location; 

 

 Activity data Β combines firing point, target point, and weapon code with their internal 

indices, minimum and maximum charge weight, noise at target, and operational counts for 

day and night; 

 

 Meteorological data Β provides a set of temperature inversion statistics to the program; and 

 

 Metric data Β noise metric and assessment period. 

 

Once the data is compiled, MicroBNOISE will produce noise contours for the affected area that 

can be used to assess aligning and scheduling of mission activities.�
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TITL 
           1           0 
METR 
DECM 
FLOT 
           1 
CASE 
BNOISE 3.2M OUTPUT 
LINC 
FTDX 
          21 
    34700.000000    26400.000000 
    38250.000000    26500.000000 
    38500.000000    26150.000000 
    40000.000000    26000.000000 
    40550.000000    25250.000000 
    41500.000000    24900.000000 
    44000.000000    24850.000000 
    45900.000000    25100.000000 
    47200.000000    24350.000000 
    47250.000000    22750.000000 
    50500.000000    23000.000000 
    48250.000000    31500.000000 
    47500.000000    33250.000000 
    46000.000000    33450.000000 
    43000.000000    31900.000000 
    40250.000000    31750.000000 
    40050.000000    32150.000000 
    37400.000000    31800.000000 
    36900.000000    30300.000000 
    34100.000000    27750.000000 
    34700.000000    26400.000000 
LINC 
     
           5 
    26500.000000    17000.000000 
    27500.000000    17000.000000 
    27000.000000    17000.000000 
    27000.000000    16500.000000 
    27000.000000    17500.000000 
LINC 
     
           5 
    56500.000000    37000.000000 
    57500.000000    37000.000000 
    57000.000000    37000.000000 
    57000.000000    36500.000000 
    57000.000000    37500.000000 
LINC 
F03  
           5 
    37700.000000    29300.000000 
    37950.000000    29800.000000 
    38200.000000    29300.000000 
    37950.000000    29550.000000 
    37700.000000    29300.000000 
 

LINC 
F03A 
           5 
    38350.000000    29200.000000 
    38600.000000    29700.000000 
    38850.000000    29200.000000 
    38600.000000    29450.000000 
    38350.000000    29200.000000 
LINC 
F06  
           5 
    38400.000000    30000.000000 
    38650.000000    30500.000000 
    38900.000000    30000.000000 
    38650.000000    30250.000000 
    38400.000000    30000.000000 
LINC 
F06A 
           5 
    37950.000000    29850.000000 
    38200.000000    30350.000000 
    38450.000000    29850.000000 
    38200.000000    30100.000000 
    37950.000000    29850.000000 
LINC 
F07  
           5 
    38350.000000    29700.000000 
    38600.000000    30200.000000 
    38850.000000    29700.000000 
    38600.000000    29950.000000 
    38350.000000    29700.000000 
LINC 
F08  
           5 
    38300.000000    29500.000000 
    38550.000000    30000.000000 
    38800.000000    29500.000000 
    38550.000000    29750.000000 
    38300.000000    29500.000000 
LINC 
F09  
           5 
    38250.000000    29350.000000 
    38500.000000    29850.000000 
    38750.000000    29350.000000 
    38500.000000    29600.000000 
    38250.000000    29350.000000 
LINC 
F10  
           5 
    37900.000000    28950.000000 
    38150.000000    29450.000000 
    38400.000000    28950.000000 
    38150.000000    29200.000000 
    37900.000000    28950.000000 
 



LINC 
F11  
           5 
    37800.000000    28550.000000 
    38050.000000    29050.000000 
    38300.000000    28550.000000 
    38050.000000    28800.000000 
    37800.000000    28550.000000 
LINC 
F12  
           5 
    37500.000000    28300.000000 
    37750.000000    28800.000000 
    38000.000000    28300.000000 
    37750.000000    28550.000000 
    37500.000000    28300.000000 
LINC 
F13  
           5 
    37950.000000    28100.000000 
    38200.000000    28600.000000 
    38450.000000    28100.000000 
    38200.000000    28350.000000 
    37950.000000    28100.000000 
LINC 
F14  
           5 
    38250.000000    27600.000000 
    38500.000000    28100.000000 
    38750.000000    27600.000000 
    38500.000000    27850.000000 
    38250.000000    27600.000000 
LINC 
F15  
           5 
    38350.000000    27200.000000 
    38600.000000    27700.000000 
    38850.000000    27200.000000 
    38600.000000    27450.000000 
    38350.000000    27200.000000 
LINC 
F16  
           5 
    38650.000000    26800.000000 
    38900.000000    27300.000000 
    39150.000000    26800.000000 
    38900.000000    27050.000000 
    38650.000000    26800.000000 
LINC 
F17  
           5 
    38600.000000    26550.000000 
    38850.000000    27050.000000 
    39100.000000    26550.000000 
    38850.000000    26800.000000 
    38600.000000    26550.000000 
 

LINC 
F18  
           5 
    38750.000000    26250.000000 
    39000.000000    26750.000000 
    39250.000000    26250.000000 
    39000.000000    26500.000000 
    38750.000000    26250.000000 
LINC 
F19  
           5 
    39000.000000    26250.000000 
    39250.000000    26750.000000 
    39500.000000    26250.000000 
    39250.000000    26500.000000 
    39000.000000    26250.000000 
LINC 
F20  
           5 
    39200.000000    25950.000000 
    39450.000000    26450.000000 
    39700.000000    25950.000000 
    39450.000000    26200.000000 
    39200.000000    25950.000000 
LINC 
F21  
           5 
    39400.000000    25900.000000 
    39650.000000    26400.000000 
    39900.000000    25900.000000 
    39650.000000    26150.000000 
    39400.000000    25900.000000 
LINC 
F22  
           5 
    39600.000000    25800.000000 
    39850.000000    26300.000000 
    40100.000000    25800.000000 
    39850.000000    26050.000000 
    39600.000000    25800.000000 
LINC 
F23  
           5 
    39800.000000    25750.000000 
    40050.000000    26250.000000 
    40300.000000    25750.000000 
    40050.000000    26000.000000 
    39800.000000    25750.000000 
LINC 
F24  
           5 
    40000.000000    25650.000000 
    40250.000000    26150.000000 
    40500.000000    25650.000000 
    40250.000000    25900.000000 
    40000.000000    25650.000000 
 



LINC 
F25  
           5 
    41000.000000    25450.000000 
    41250.000000    25950.000000 
    41500.000000    25450.000000 
    41250.000000    25700.000000 
    41000.000000    25450.000000 
LINC 
F26  
           5 
    41100.000000    25450.000000 
    41350.000000    25950.000000 
    41600.000000    25450.000000 
    41350.000000    25700.000000 
    41100.000000    25450.000000 
LINC 
F27B 
           5 
    40950.000000    24550.000000 
    41200.000000    25050.000000 
    41450.000000    24550.000000 
    41200.000000    24800.000000 
    40950.000000    24550.000000 
LINC 
F27C 
           5 
    40750.000000    24150.000000 
    41000.000000    24650.000000 
    41250.000000    24150.000000 
    41000.000000    24400.000000 
    40750.000000    24150.000000 
LINC 
F29  
           5 
    41800.000000    25250.000000 
    42050.000000    25750.000000 
    42300.000000    25250.000000 
    42050.000000    25500.000000 
    41800.000000    25250.000000 
LINC 
F30A 
           5 
    42450.000000    25200.000000 
    42700.000000    25700.000000 
    42950.000000    25200.000000 
    42700.000000    25450.000000 
    42450.000000    25200.000000 
LINC 
F30B 
           5 
    42750.000000    25100.000000 
    43000.000000    25600.000000 
    43250.000000    25100.000000 
    43000.000000    25350.000000 
    42750.000000    25100.000000 
 

LINC 
F31  
           5 
    44000.000000    25000.000000 
    44250.000000    25500.000000 
    44500.000000    25000.000000 
    44250.000000    25250.000000 
    44000.000000    25000.000000 
LINC 
F33  
           5 
    44400.000000    25050.000000 
    44650.000000    25550.000000 
    44900.000000    25050.000000 
    44650.000000    25300.000000 
    44400.000000    25050.000000 
LINC 
F35  
           5 
    45200.000000    25100.000000 
    45450.000000    25600.000000 
    45700.000000    25100.000000 
    45450.000000    25350.000000 
    45200.000000    25100.000000 
LINC 
F37  
           5 
    45500.000000    25050.000000 
    45750.000000    25550.000000 
    46000.000000    25050.000000 
    45750.000000    25300.000000 
    45500.000000    25050.000000 
LINC 
F38  
           5 
    45950.000000    25200.000000 
    46200.000000    25700.000000 
    46450.000000    25200.000000 
    46200.000000    25450.000000 
    45950.000000    25200.000000 
LINC 
F39A 
           5 
    46775.000000    25750.000000 
    47025.000000    26250.000000 
    47275.000000    25750.000000 
    47025.000000    26000.000000 
    46775.000000    25750.000000 
LINC 
F47  
           5 
    48000.000000    27150.000000 
    48250.000000    27650.000000 
    48500.000000    27150.000000 
    48250.000000    27400.000000 
    48000.000000    27150.000000 
 



LINC 
F53  
           5 
    47950.000000    27900.000000 
    48200.000000    28400.000000 
    48450.000000    27900.000000 
    48200.000000    28150.000000 
    47950.000000    27900.000000 
LINC 
F55  
           5 
    47850.000000    28150.000000 
    48100.000000    28650.000000 
    48350.000000    28150.000000 
    48100.000000    28400.000000 
    47850.000000    28150.000000 
LINC 
F59C 
           5 
    46250.000000    28900.000000 
    46500.000000    29400.000000 
    46750.000000    28900.000000 
    46500.000000    29150.000000 
    46250.000000    28900.000000 
LINC 
F59D 
           5 
    46350.000000    29350.000000 
    46600.000000    29850.000000 
    46850.000000    29350.000000 
    46600.000000    29600.000000 
    46350.000000    29350.000000 
LINC 
F61  
           5 
    46350.000000    29800.000000 
    46600.000000    30300.000000 
    46850.000000    29800.000000 
    46600.000000    30050.000000 
    46350.000000    29800.000000 
LINC 
F63  
           5 
    46450.000000    30000.000000 
    46700.000000    30500.000000 
    46950.000000    30000.000000 
    46700.000000    30250.000000 
    46450.000000    30000.000000 
LINC 
F71  
           5 
    45450.000000    31000.000000 
    45700.000000    31500.000000 
    45950.000000    31000.000000 
    45700.000000    31250.000000 
    45450.000000    31000.000000 
 

LINC 
F85  
           5 
    45300.000000    32000.000000 
    45550.000000    32500.000000 
    45800.000000    32000.000000 
    45550.000000    32250.000000 
    45300.000000    32000.000000 
LINC 
AP6  
           5 
    48550.000000    24400.000000 
    48800.000000    24900.000000 
    49050.000000    24400.000000 
    48800.000000    24650.000000 
    48550.000000    24400.000000 
LINC 
AP7  
           5 
    48650.000000    24400.000000 
    48900.000000    24900.000000 
    49150.000000    24400.000000 
    48900.000000    24650.000000 
    48650.000000    24400.000000 
LINC 
AP8  
           5 
    49150.000000    24950.000000 
    49400.000000    25450.000000 
    49650.000000    24950.000000 
    49400.000000    25200.000000 
    49150.000000    24950.000000 
LINC 
AP9  
           5 
    49150.000000    24750.000000 
    49400.000000    25250.000000 
    49650.000000    24750.000000 
    49400.000000    25000.000000 
    49150.000000    24750.000000 
LINC 
AP13 
           5 
    48850.000000    24100.000000 
    49100.000000    24600.000000 
    49350.000000    24100.000000 
    49100.000000    24350.000000 
    48850.000000    24100.000000 
LINC 
T03  
           5 
    37783.330000    29433.330000 
    37783.330000    29766.670000 
    38116.670000    29433.330000 
    38116.670000    29766.670000 
    37783.330000    29433.330000 
 



LINC 
T03A 
           5 
    38583.330000    29283.330000 
    38583.330000    29616.670000 
    38916.670000    29283.330000 
    38916.670000    29616.670000 
    38583.330000    29283.330000 
LINC 
T06  
           5 
    38783.330000    30033.330000 
    38783.330000    30366.670000 
    39116.670000    30033.330000 
    39116.670000    30366.670000 
    38783.330000    30033.330000 
LINC 
T06A 
           5 
    38733.330000    29883.330000 
    38733.330000    30216.670000 
    39066.670000    29883.330000 
    39066.670000    30216.670000 
    38733.330000    29883.330000 
LINC 
T07  
           5 
    38683.330000    29733.330000 
    38683.330000    30066.670000 
    39016.670000    29733.330000 
    39016.670000    30066.670000 
    38683.330000    29733.330000 
LINC 
T08  
           5 
    38783.330000    29533.330000 
    38783.330000    29866.670000 
    39116.670000    29533.330000 
    39116.670000    29866.670000 
    38783.330000    29533.330000 
LINC 
T09  
           5 
    38583.330000    29383.330000 
    38583.330000    29716.670000 
    38916.670000    29383.330000 
    38916.670000    29716.670000 
    38583.330000    29383.330000 
LINC 
T10  
           5 
    38633.330000    29033.330000 
    38633.330000    29366.670000 
    38966.670000    29033.330000 
    38966.670000    29366.670000 
    38633.330000    29033.330000 
 

LINC 
T11  
           5 
    38733.330000    28633.330000 
    38733.330000    28966.670000 
    39066.670000    28633.330000 
    39066.670000    28966.670000 
    38733.330000    28633.330000 
LINC 
T12  
           5 
    37733.330000    28383.330000 
    37733.330000    28716.670000 
    38066.670000    28383.330000 
    38066.670000    28716.670000 
    37733.330000    28383.330000 
LINC 
T13  
           5 
    38083.330000    28133.330000 
    38083.330000    28466.670000 
    38416.670000    28133.330000 
    38416.670000    28466.670000 
    38083.330000    28133.330000 
LINC 
T14  
           5 
    38783.330000    27683.330000 
    38783.330000    28016.670000 
    39116.670000    27683.330000 
    39116.670000    28016.670000 
    38783.330000    27683.330000 
LINC 
T15  
           5 
    39033.330000    27233.330000 
    39033.330000    27566.670000 
    39366.670000    27233.330000 
    39366.670000    27566.670000 
    39033.330000    27233.330000 
LINC 
T16  
           5 
    39033.330000    26883.330000 
    39033.330000    27216.670000 
    39366.670000    26883.330000 
    39366.670000    27216.670000 
    39033.330000    26883.330000 
LINC 
T17  
           5 
    38933.330000    26683.330000 
    38933.330000    27016.670000 
    39266.670000    26683.330000 
    39266.670000    27016.670000 
    38933.330000    26683.330000 
 



LINC 
T18  
           5 
    38983.330000    26433.330000 
    38983.330000    26766.670000 
    39316.670000    26433.330000 
    39316.670000    26766.670000 
    38983.330000    26433.330000 
LINC 
T19  
           5 
    39083.330000    26233.330000 
    39083.330000    26566.670000 
    39416.670000    26233.330000 
    39416.670000    26566.670000 
    39083.330000    26233.330000 
LINC 
T20  
           5 
    39283.330000    26183.330000 
    39283.330000    26516.670000 
    39616.670000    26183.330000 
    39616.670000    26516.670000 
    39283.330000    26183.330000 
LINC 
T21  
           5 
    39483.330000    26233.330000 
    39483.330000    26566.670000 
    39816.670000    26233.330000 
    39816.670000    26566.670000 
    39483.330000    26233.330000 
LINC 
T22  
           5 
    39733.330000    26183.330000 
    39733.330000    26516.670000 
    40066.670000    26183.330000 
    40066.670000    26516.670000 
    39733.330000    26183.330000 
LINC 
T23  
           5 
    40033.330000    26033.330000 
    40033.330000    26366.670000 
    40366.670000    26033.330000 
    40366.670000    26366.670000 
    40033.330000    26033.330000 
LINC 
T24  
           5 
    40133.330000    25833.330000 
    40133.330000    26166.670000 
    40466.670000    25833.330000 
    40466.670000    26166.670000 
    40133.330000    25833.330000 
 

LINC 
T25  
           5 
    41083.330000    25683.330000 
    41083.330000    26016.670000 
    41416.670000    25683.330000 
    41416.670000    26016.670000 
    41083.330000    25683.330000 
LINC 
T26  
           5 
    41183.330000    25683.330000 
    41183.330000    26016.670000 
    41516.670000    25683.330000 
    41516.670000    26016.670000 
    41183.330000    25683.330000 
LINC 
T27B 
           5 
    41533.330000    25433.330000 
    41533.330000    25766.670000 
    41866.670000    25433.330000 
    41866.670000    25766.670000 
    41533.330000    25433.330000 
LINC 
T27C 
           5 
    41633.330000    25383.330000 
    41633.330000    25716.670000 
    41966.670000    25383.330000 
    41966.670000    25716.670000 
    41633.330000    25383.330000 
LINC 
T29  
           5 
    41883.330000    25533.330000 
    41883.330000    25866.670000 
    42216.670000    25533.330000 
    42216.670000    25866.670000 
    41883.330000    25533.330000 
LINC 
T30A 
           5 
    42683.330000    25583.330000 
    42683.330000    25916.670000 
    43016.670000    25583.330000 
    43016.670000    25916.670000 
    42683.330000    25583.330000 
LINC 
T30B 
           5 
    42933.330000    25483.330000 
    42933.330000    25816.670000 
    43266.670000    25483.330000 
    43266.670000    25816.670000 
    42933.330000    25483.330000 
 



LINC 
T31  
           5 
    43983.330000    25233.330000 
    43983.330000    25566.670000 
    44316.670000    25233.330000 
    44316.670000    25566.670000 
    43983.330000    25233.330000 
LINC 
T33  
           5 
    44433.330000    25333.330000 
    44433.330000    25666.670000 
    44766.670000    25333.330000 
    44766.670000    25666.670000 
    44433.330000    25333.330000 
LINC 
T35  
           5 
    45283.330000    25533.330000 
    45283.330000    25866.670000 
    45616.670000    25533.330000 
    45616.670000    25866.670000 
    45283.330000    25533.330000 
LINC 
T37  
           5 
    45583.330000    25333.330000 
    45583.330000    25666.670000 
    45916.670000    25333.330000 
    45916.670000    25666.670000 
    45583.330000    25333.330000 
LINC 
T38  
           5 
    45883.330000    25633.330000 
    45883.330000    25966.670000 
    46216.670000    25633.330000 
    46216.670000    25966.670000 
    45883.330000    25633.330000 
LINC 
T39A 
           5 
    46333.330000    25833.330000 
    46333.330000    26166.670000 
    46666.670000    25833.330000 
    46666.670000    26166.670000 
    46333.330000    25833.330000 
LINC 
T47  
           5 
    47833.330000    27283.330000 
    47833.330000    27616.670000 
    48166.670000    27283.330000 
    48166.670000    27616.670000 
    47833.330000    27283.330000 
 

LINC 
T53  
           5 
    47783.330000    27883.330000 
    47783.330000    28216.670000 
    48116.670000    27883.330000 
    48116.670000    28216.670000 
    47783.330000    27883.330000 
LINC 
T55  
           5 
    47783.330000    28183.330000 
    47783.330000    28516.670000 
    48116.670000    28183.330000 
    48116.670000    28516.670000 
    47783.330000    28183.330000 
LINC 
T59C 
           5 
    45333.330000    28783.330000 
    45333.330000    29116.670000 
    45666.670000    28783.330000 
    45666.670000    29116.670000 
    45333.330000    28783.330000 
LINC 
T59D 
           5 
    45983.330000    29383.330000 
    45983.330000    29716.670000 
    46316.670000    29383.330000 
    46316.670000    29716.670000 
    45983.330000    29383.330000 
LINC 
T61  
           5 
    44783.330000    29633.330000 
    44783.330000    29966.670000 
    45116.670000    29633.330000 
    45116.670000    29966.670000 
    44783.330000    29633.330000 
LINC 
T63  
           5 
    46333.330000    30083.330000 
    46333.330000    30416.670000 
    46666.670000    30083.330000 
    46666.670000    30416.670000 
    46333.330000    30083.330000 
LINC 
T71  
           5 
    45233.330000    31033.330000 
    45233.330000    31366.670000 
    45566.670000    31033.330000 
    45566.670000    31366.670000 
    45233.330000    31033.330000 
 



LINC 
T85  
           5 
    44433.330000    30633.330000 
    44433.330000    30966.670000 
    44766.670000    30633.330000 
    44766.670000    30966.670000 
    44433.330000    30633.330000 
LINC 
IMP  
           5 
    43833.330000    28333.330000 
    43833.330000    28666.670000 
    44166.670000    28333.330000 
    44166.670000    28666.670000 
    43833.330000    28333.330000 
MTRC 
CDNL 
NINJ 
          31          21 
DIDJ 
     1000.000000     1000.000000 
XRYR 
    27000.000000    17000.000000 
IRJR 
        1.000000        1.000000 
GRID 
 
  30.78 
 
  31.39 
 
  31.89 
 
  32.49 
 
  33.46 
 
  34.40 
 
  35.05 
 
  35.57 
 
  36.01 
 
  36.34 
 
  36.81 
 
  37.04 
 
  37.06 
 
  37.07 
 
  36.84 

 
  36.63 
 
  36.24 
 
  35.90 
 
  35.33 
 
  34.62 
 
  33.84 
 
  31.84 
 
  32.43 
 
  32.98 
 
  33.90 
 
  34.91 
 
  35.63 
 
  36.35 
 
  37.11 
 
  37.53 
 
  37.92 
 
  38.19 
 
  38.48 
 
  38.59 
 
  38.41 
 
  38.28 
 
  38.20 
 
  37.74 
 
  37.22 
 
  36.67 
 
  35.93 
 
  35.24 
 
  32.50 
 



  33.45 
 
  34.38 
 
  35.36 
 
  36.42 
 
  37.19 
 
  37.87 
 
  38.37 
 
  38.86 
 
  39.22 
 
  39.53 
 
  39.74 
 
  39.74 
 
  39.78 
 
  39.69 
 
  39.37 
 
  39.08 
 
  38.65 
 
  38.02 
 
  37.44 
 
  36.59 
 
  33.55 
 
  34.69 
 
  35.78 
 
  36.84 
 
  37.53 
 
  38.30 
 
  38.88 
 
  39.47 
 
  40.05 

  40.46 
 
  40.77 
 
  40.95 
 
  41.23 
 
  41.20 
 
  40.94 
 
  40.59 
 
  40.26 
 
  39.79 
 
  39.16 
 
  38.58 
 
  37.88 
 
  34.63 
 
  36.04 
 
  36.88 
 
  37.81 
 
  38.55 
 
  39.41 
 
  39.99 
 
  40.64 
 
  41.19 
 
  41.89 
 
  42.29 
 
  42.59 
 
  42.75 
 
  42.69 
 
  42.49 
 
  42.19 
 
  41.69 



  40.94 
 
  40.32 
 
  39.49 
 
  38.93 
 
  35.91 
 
  37.08 
 
  37.93 
 
  38.73 
 
  39.58 
 
  40.25 
 
  41.11 
 
  41.82 
 
  42.59 
 
  43.18 
 
  43.61 
 
  43.86 
 
  43.97 
 
  43.94 
 
  43.76 
 
  43.45 
 
  43.01 
 
  42.41 
 
  41.57 
 
  40.68 
 
  39.78 
 
  36.86 
 
  37.79 
 
  38.76 
 
  39.64 

  40.52 
 
  41.31 
 
  42.18 
 
  43.11 
 
  43.84 
 
  44.30 
 
  44.67 
 
  45.08 
 
  45.19 
 
  45.13 
 
  45.04 
 
  44.61 
 
  44.13 
 
  43.52 
 
  42.78 
 
  41.79 
 
  40.79 
 
  37.63 
 
  38.61 
 
  39.52 
 
  40.49 
 
  41.34 
 
  42.22 
 
  43.49 
 
  44.31 
 
  45.13 
 
  45.73 
 
  46.18 
 
  46.41 



  46.58 
 
  46.55 
 
  46.27 
 
  45.75 
 
  45.20 
 
  44.47 
 
  43.74 
 
  42.88 
 
  41.63 
 
  38.35 
 
  39.32 
 
  40.19 
 
  41.28 
 
  42.82 
 
  43.96 
 
  45.03 
 
  45.82 
 
  46.62 
 
  47.16 
 
  47.65 
 
  48.10 
 
  48.20 
 
  48.08 
 
  47.64 
 
  47.05 
 
  46.33 
 
  45.44 
 
  44.56 
 
  43.72 

  42.62 
 
  38.81 
 
  40.00 
 
  41.82 
 
  43.14 
 
  44.21 
 
  45.56 
 
  46.37 
 
  47.14 
 
  47.89 
 
  48.57 
 
  49.04 
 
  49.62 
 
  50.49 
 
  50.47 
 
  49.34 
 
  48.37 
 
  47.45 
 
  46.32 
 
  45.40 
 
  44.42 
 
  43.40 
 
  39.43 
 
  41.49 
 
  43.16 
 
  44.54 
 
  45.63 
 
  46.75 
 
  47.58 



  48.32 
 
  49.10 
 
  49.72 
 
  50.50 
 
  53.13 
 
  56.33 
 
  56.67 
 
  53.73 
 
  50.08 
 
  48.51 
 
  47.26 
 
  46.07 
 
  45.05 
 
  44.03 
 
  40.99 
 
  42.80 
 
  44.47 
 
  45.52 
 
  46.92 
 
  47.87 
 
  48.84 
 
  49.51 
 
  50.27 
 
  50.83 
 
  52.43 
 
  57.51 
 
  64.58 
 
  65.64 
 
  59.04 

  52.61 
 
  49.37 
 
  48.18 
 
  46.71 
 
  45.57 
 
  44.52 
 
  42.35 
 
  44.05 
 
  45.46 
 
  46.79 
 
  48.03 
 
  49.11 
 
  49.81 
 
  50.60 
 
  51.29 
 
  51.81 
 
  53.54 
 
  58.98 
 
  70.30 
 
  79.80 
 
  61.13 
 
  53.88 
 
  50.16 
 
  48.85 
 
  47.52 
 
  46.10 
 
  44.97 
 
  43.31 
 
  45.08 



  46.46 
 
  47.88 
 
  48.91 
 
  50.07 
 
  50.94 
 
  51.63 
 
  52.41 
 
  53.03 
 
  53.80 
 
  56.78 
 
  61.32 
 
  62.29 
 
  57.98 
 
  53.14 
 
  50.78 
 
  49.53 
 
  48.00 
 
  46.67 
 
  45.27 
 
  44.12 
 
  45.85 
 
  47.33 
 
  48.57 
 
  49.86 
 
  50.93 
 
  51.97 
 
  53.05 
 
  54.44 
 
  55.19 

  54.83 
 
  55.22 
 
  56.18 
 
  56.13 
 
  54.48 
 
  52.64 
 
  51.40 
 
  50.08 
 
  48.64 
 
  47.04 
 
  45.59 
 
  44.76 
 
  46.65 
 
  48.08 
 
  49.40 
 
  50.70 
 
  52.02 
 
  53.02 
 
  54.88 
 
  58.59 
 
  60.70 
 
  57.70 
 
  57.49 
 
  57.18 
 
  55.63 
 
  54.08 
 
  53.03 
 
  51.86 
 
  50.52 



  49.06 
 
  47.50 
 
  45.94 
 
  45.50 
 
  47.32 
 
  48.78 
 
  50.27 
 
  51.71 
 
  52.72 
 
  54.05 
 
  56.18 
 
  62.33 
 
  73.15 
 
  60.24 
 
  63.01 
 
  62.90 
 
  58.49 
 
  55.71 
 
  53.99 
 
  52.49 
 
  50.93 
 
  49.36 
 
  47.83 
 
  46.18 
 
  45.93 
 
  48.04 
 
  49.66 
 
  51.03 
 
  52.30 

  53.59 
 
  54.83 
 
  57.76 
 
  61.74 
 
  63.31 
 
  62.60 
 
  71.84 
 
  71.88 
 
  61.92 
 
  60.64 
 
  56.31 
 
  53.27 
 
  51.15 
 
  49.69 
 
  47.93 
 
  46.14 
 
  46.65 
 
  48.61 
 
  50.14 
 
  51.65 
 
  53.05 
 
  54.44 
 
  56.47 
 
  62.27 
 
  68.62 
 
  71.31 
 
  67.21 
 
  65.59 
 
  70.24 



  71.43 
 
  68.47 
 
  62.11 
 
  54.26 
 
  51.38 
 
  49.58 
 
  47.80 
 
  46.17 
 
  47.11 
 
  49.06 
 
  50.59 
 
  52.12 
 
  53.65 
 
  55.23 
 
  58.71 
 
  66.42 
 
  77.84 
 
  90.45 
 
  70.44 
 
  64.59 
 
  70.70 
 
  68.61 
 
  64.30 
 
  59.68 
 
  53.87 
 
  51.19 
 
  49.36 
 
  47.59 
 
  45.95 

  47.21 
 
  49.17 
 
  50.64 
 
  52.35 
 
  53.79 
 
  55.51 
 
  58.67 
 
  65.60 
 
  71.92 
 
  74.22 
 
  67.24 
 
  61.22 
 
  61.45 
 
  61.45 
 
  57.42 
 
  54.87 
 
  52.47 
 
  50.51 
 
  48.83 
 
  47.22 
 
  45.72 
 
  47.16 
 
  49.07 
 
  50.51 
 
  52.05 
 
  53.58 
 
  55.05 
 
  56.72 
 
  60.90 



  64.02 
 
  63.62 
 
  60.61 
 
  57.16 
 
  56.52 
 
  55.75 
 
  54.21 
 
  52.71 
 
  51.19 
 
  49.75 
 
  48.25 
 
  46.72 
 
  45.13 
 
  46.69 
 
  48.69 
 
  49.93 
 
  51.48 
 
  52.86 
 
  53.96 
 
  55.45 
 
  62.32 
 
  68.33 
 
  59.52 
 
  55.87 
 
  54.88 
 
  54.27 
 
  53.47 
 
  52.46 
 
  51.42 

  50.25 
 
  48.84 
 
  47.46 
 
  46.11 
 
  44.74 
 
  46.07 
 
  47.85 
 
  49.33 
 
  50.45 
 
  51.65 
 
  52.63 
 
  53.59 
 
  55.51 
 
  58.35 
 
  56.11 
 
  54.28 
 
  53.46 
 
  52.84 
 
  52.24 
 
  51.37 
 
  50.16 
 
  49.32 
 
  48.04 
 
  46.71 
 
  45.33 
 
  43.92 
 
  44.81 
 
  46.56 
 
  48.37 



  49.44 
 
  50.31 
 
  51.06 
 
  51.92 
 
  52.59 
 
  53.12 
 
  52.97 
 
  52.44 
 
  52.08 
 
  51.59 
 
  50.87 
 
  50.03 
 
  49.27 
 
  48.23 
 
  47.12 
 
  45.85 
 
  44.49 
 
  42.68 
 
  43.28 
 
  45.17 
 
  46.70 
 
  48.18 
 
  49.06 
 
  49.70 
 
  50.23 
 
  50.74 
 
  50.96 
 
  51.15 
 
  50.89 

  50.62 
 
  50.19 
 
  49.65 
 
  48.96 
 
  48.23 
 
  47.14 
 
  45.84 
 
  44.69 
 
  43.35 
 
  41.64 
 
  41.14 
 
  43.46 
 
  44.94 
 
  46.22 
 
  47.35 
 
  48.17 
 
  48.61 
 
  48.96 
 
  49.36 
 
  49.43 
 
  49.36 
 
  49.23 
 
  48.85 
 
  48.37 
 
  47.59 
 
  46.82 
 
  45.84 
 
  44.78 
 
  43.44 



  41.90 
 
  40.82 
 
  39.80 
 
  41.24 
 
  42.93 
 
  44.21 
 
  45.26 
 
  45.96 
 
  46.78 
 
  47.46 
 
  47.79 
 
  47.96 
 
  47.86 
 
  47.70 
 
  47.48 
 
  46.93 
 
  46.20 
 
  45.35 
 
  44.46 
 
  43.11 
 
  42.09 
 
  40.72 
 
  39.99 
 
  37.04 
 
  39.85 
 
  41.25 
 
  42.55 
 
  43.55 
 
  44.38 

  45.31 
 
  45.77 
 
  46.17 
 
  46.29 
 
  46.12 
 
  46.19 
 
  45.72 
 
  45.04 
 
  44.73 
 
  43.63 
 
  42.85 
 
  41.78 
 
  40.45 
 
  39.91 
 
  39.25 
 
  36.15 
 
  37.05 
 
  39.29 
 
  40.68 
 
  41.88 
 
  42.69 
 
  43.59 
 
  44.09 
 
  44.25 
 
  44.38 
 
  44.48 
 
  44.26 
 
  44.00 
 
  43.69 



  42.78 
 
  41.95 
 
  40.81 
 
  40.03 
 
  39.50 
 
  38.98 
 
  38.38 
 
  35.33 
 
  36.16 
 
  36.73 
 
  38.21 
 
  39.46 
 
  40.84 
 
  41.54 
 
  41.74 
 
  42.34 
 
  42.50 
 
  42.53 
 
  42.31 
 
  41.97 
 
  41.49 
 
  41.01 
 
  39.71 
 
  39.40 
 
  39.03 
 
  38.64 
 
  38.02 
 
  37.54 
ENDF 


